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Introduction

In this repori, Environmental Strategies Corporation (ESC) presents the results of

additjonal investigarions conducted 1o determine whether there are hazardous constituents
present in the soils at the former NCR Corporation facility in Millsboro, Delaware. The
investigation focused on the northeast corner of the property (Figure 1, Area 1), where elevated
levels of trichloraethylene (TCE) were detected in a soll gassurvey. Additional investigations
were also conducted at the rear of the building (Figure 1, Area 2) and are discussed in detail
in this report, An aboveground TCE tank was formerly Jocated at the rear of the building, and
fts use may have resulted in releases of TCE 10 the ground surface, Concentrations of TCE in
groundwater in this area are more elevated than those in other areas of the site, These 1we
areas were identified as a result of the Remed{al Investigation (RI) conducted {n 1988 and
1989, The additional investigations were conducted o characlerize more fully the potenual
sources of contaminants in mese areas and to fill in data gaps that were ldenuﬁed in
compliance with the objective or the Remedial Investigation/Feasibility Study (R1/FS) process.

During the investigation of the area near the rear of the building, split-spoon soll
samples were collected from each of four soil borings in accordance with the Work Plan dated
May 1, 1990, and analyzed for volatile organic compounds (VOCs), The soi) boring locations
were selected so that the sampling results could be compared with results from previous soil
borings in the same area,

The investigation of the northeast corner {nciuded several tasks, A magne(omeler
survey was performed to identify potential magnetic anomalies thatmay indicate the presence
of ferrous materials (drums or cantainers) in the area, Three soil borings greater than six fee
deep were Installed, and split-spoon samples were collected, Three 6- to 10-faot deep trenches
were constructed running east to west to abserve fleld conditions and to collect representative

soil samples, Five soll borings less than six feet deep were installed west of the trench
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containing soils with the highest concentrations of TCE, Samples from those borings were
collecred and analyzed to characterize the contamination and o delineate its extent, Samples

from the trenches and borings were selected for analysis based primarily on visual observation

of contamination and screening with a photoionization detector (PID) or organic vapor

analyzer (OVA). However, additional sample selection criteria, based on contaminant
distribution and representation were also used to define the limits of contamination and to

confirm the absence of contamination in some locations.
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Background

Inaccordance with the October 8, 1987, Remedial Investigation Work Plan prepared for
the Millsboro facility, a sofl gas survey was conducted at the site on September 20 and 21, 1988,

This survey was conducted todetect and quantify the concentrations and distribution of VOCs

in the vadose zone soils at the site.

Because thelevels of VOCs in soll vapors may correlate with the concentrations of VOCs

in groundwater, the results can be used to guide the selection of locations for subsequent
groundwater monitoring wells and soil test borings to locate and delineate the sources of VOC

contamination, Thedata resulting from a soil gassurvey are limited because they only indicate

the concentration of the vapor form of a contaminant a1 a specific depth, Jocation, and time,
The results only provide a rough indication of the concenlrﬁuons of the contaminants in the
soil.

The site was sampled inltially an a 100-foot grid, The l;lvesllgauan is described in
detall in Chapter 4 of ESC's August 18, 1989, draft "Remed{al Investigation Report for the
Former NCR Corporation Facility.” Analysis of the samples by gas chromatography/electron
capture detector (GC/ECD) revealeti the presence of chlorinated hydracarbons, primarily on
the norihern pbruon of the site. TCE was observed ai the highest concentration in the vadose
zone at station 13 (Figure 1, Area 1), located in the northeast corner of the site, It was
suspected that the VOCs may have been present in soil gas as a result of possible past disposal
practices in the northeast cornes of the site near where well eluster W-28 is presently Jocated
(Pigure 1, Area 1),

Ta verify and define further the limits of vadose zone contamination, an additienal soil
gas survey was conducted in this area on November 1, 1988, A total of 27 additional samples
wereacquired using a 50-foot grid spacing 1o focus the study and delineate the area of concern,
To provide continuity with the previous study, three sa}nples were analyzed from focations

previously sampled.
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Although the concentrations of TCE detected a1 these replicate sampling points do not
carrespond quantitatively, the relative concentration patterns were similar (Figure 2).
Prédlclab)y, the highest reading obtained in the November 1988 survey wasat station 20 (which
isidentical tostation 13 in the September survey). The November 1988 survey showed elevated
TQE levels extending eastward to the railroad tracks. Steep lateral gradients indicate very
limited spreading through the vadose zone toward the north and east,

In accordance with the RI Work Plan, 14 sofl borings were {nsialied above the water
table 10 evaluate the presence of TCE in the vadose zohe, These activities are deseribed in
detail in Chapter 4 of ESC's August 18, 1989, draft "Remedial Investigation Report for the
Former NCR Corporation Facility," Three of the borings, SBV6, SBV’I. and SBVS, were located
in the newly suspected source area in the northeast corner of the property (Figure 2). At SBVS,
split-spoon samples were taken to a depth of six feet below grade, The sample from the
interval between four and six feet contained a TCE concentration of 4.0 ug/kg (estimated
value, below thé detection limf1). Split-spoon samples from SBV7 were taken to a depth of 10
feet below grade, The sample from the interval between six and elght feet contained a TCE
concentration of 3.0 ug/kg (estimated value, below detection limit), SBVS was sampled 102
depth of 10 feet, and the sample from the interval between 2 and 4 feet showed a TCE
concentration of 17 ug/kg. The sampling results are presented in ESC's "Draft Remedial

Investigation Report,” dated August 18, 1989. No conclusions were drawn regarding the

i distribution of TCE detected in soils in this area, although these levels were not considered to

be of concern, .

The soil gas survey also identified a second area where TCE cancentrations in the
vadose zone may have been of concern (Figure 1, Area 2). This area was located at the rear of
the building roughly bounded by well W-20 and well points WP-9, WP-20, and WP-6, The area
is associated vflth the former location of an aboveground TCE storage tank and elevated TCE
concentrations in groundwater. Six soil borings, SBV9 t/lif‘ough SBV 14, were completed in the
solls in this area to locate potential sources of TCE contamination (Figure 3). At SBV12, the

sample from the interval between 12 and 14 feet showed a TCE concentration of 1.0 ug/kg
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(estimated value, below the detection limit), No TCE was found In any of the other samples

collected from the six soll borings,

_'To determine the potential for the presence of buried wastes at the site, additional
subsurface investigations were recommended in the draft R1, The 100- by 150-foot aroa within
the soil gas TCE concentration contour of 1,000 ug/kg was investigated, The potential for
localized TCE contamination of the soils overlying the area of highest groundwater

concentrations was investigated as well,




General

The inftial scope of work for the investigation was described in ESC's "Work Plan for
Additional Soil Investigations" dated May 1, 1990, Under the Work Plan, the investigation of
the area behind the building included the instaliation of fonr soil borings. The investigation
of the suspected fill area in the northwest corner involved the completion of a magnetometer
survey, the installation of three soi} borings installed in native soils, groundwaier, of in a clay
layer and the construction of three trenches. Sofl samples from the 1wo areas were collected
and screened for chemical analysis according to the protocol presented in ESC's January 30,
1989, "Project Operations Plan."

A headspace analysis was performed on each of the soil samples collected using a
Foxboro OVA-128 flame foni2ation device and elther a portable Photovac TIP or HNu P101
PID, Samples selected for laboratory analysis were sent to the’ CompuChem laboratory in
Research Triangle Park, North Carolina. All boreholes completed were subsequently sealed
with bentonite grout,

All sampling equipment was decontaminated according to ESC's April 4, 1988, "Quality
Assurance Project Plan (QAPP)" and Project Operations Plan, A field decontamination station
was prepared near boring and excavation activities. Decontamination Included washing
sampling equipment with nonphosphate soap and (ap water and a tap water rinse followed by
rinses with acetone, a dilute 10% nitric acid solution, and distilled water. Drilling and
excavating equipment was thoroughly steam cleaned at the decontamination pad set up near

the ESC traller,

Methods and Procedures for the Area Behind the Buj)ding
Four soi) borings were compleied adjacent 1o well points WP-6, WP-9, and WP-20 on May

3, 1990 (Figure 4). Continuous split-spoon samples were advanced at 2-foot intervals to native
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soil, a clay layer, or to the water table using 4.5-Inch inside diameter hollow-stem augers, As
required by the Work Plan, no borings were completed through clay lenses,

Each split spoon was visually inspected and field screened with a PID, OVA, o5 both,
Field screenings were performed by opening the split spoon and scanning the soil horizon to
detect areas containing elevated levels of YOCs as indjcated by the PID or OVA, The detector
readings and visual appearance af each split spoon were logged. Two sample jars were filled
from each split spoon, At the end of each day, field headspace analysis was performed on one
of the two jars by unscrewing the lid and placing the detector probesinside the jar. The sample
jars foi headspace analyses were stored from approximately one to eight hours before the
headspace analyses were performed, depending on what time of day the sample was collected,

This allowed sufficient time for degasing VOCs from the soll, vapor accumulation in the

headspace, and equilibration of the samples, The sample jars were stored {n the van or office
trailer during the perlod between sample collection and headspace analysis. The other far of
soil was saved in a chilled cooler for potential Jaboratory analysis, as determined from the
visual inspection, field screening, and headspace results, The two samples with the highest
observed headspace readings at each location were submitted for laboratory analysis. Samples
that appeared to be contaminated on visual inspection were also submitted for chemical
analysis, In cases where headspace readings and visua! inspection failed to indicate potential
contamination, the Work Plan called for samples of the 4- to 5~foot and 9- to 10-foot intervals
to be presented for Jaboratory analysis,

These sample selection criteria were followed in all sofl borings except SBV-21, The two
samples having the highest field screening TIP readings from each boring were sent for

laboratary analysis as stated in the plan (Table 1), However, where headspace analyses using

the TIP and OV A varied from the [ield screening results, the field screening data were used
for sample selection,

The criteria were not followed in boring SBV-21 because it was believed that more

useful information would be obtained by conducting laboratory analysis of several samples at
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and below the water table, This would enable a determination to be made of whether TCE was

migrating to the water table from the stained soll area in the northeast corner of the site,

The Work Plan also required the collection of samples for chemical analysis from any
encountered clay lens interfaces. Each of the samples submitted for laboratory analysis was

analyzed for VOCs in accordance with the Work Plan.

Methods and Procedures for the Northeast Corner

General

The investigation of the northeast corner was carried out in four phases. The phases
and their dates of completion are listed below:
L] A magnetometer survey was completed on May 1, 1990,
.. Three 12- to 14-foot below grade soil borings were installed and sampled on
- May 4, 1890,

. Exploratory trenches were construcied and sampleh on May 7 through 9, 1990,

. Five hand-augured soil borings were installed and sampled on June 5, 1990,
In addition, a sample was collected from one of the trenches for characterization purposes in
the area of highest field VOC levels and observed staining on June 5, 1990, This sample was

analyzed for full hazardous substance list (HSL) organic compounds.

Initially, a magnelomete.r survey was conducted in the northeast corner of the NCR
Millsboro site over the area of elevated soil gas readings, The purpose of the survey was to
determine whether any metallic objects, such as d.rums, were burfed in the area that could be
the source of the elevated soil gas readings and to clear the area for subsequent soil boring and
wrenching activities, The procedures used for the survey are described in the magnetics
siandard operating guideline (Appendix A of the May 1, 1990, Work Plan). Data colleclgd over
the survey area were corrected for diurnal variation of the magnetic field by periodically
taking readings a1 a base s1ation, Anomalies identified from the correcied magnetometer data
were investigated during the trenching operations, The survey resulls are provided in

Appendix A,
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Following clearance from the magnetometer survey, three soil borings were installed {n
alinerunning from east to west along the longitudinal axis of the 1,000-ppm contour identified
by the soil gas surveys (Figure 5). The procedure used for the completion of the soil borings

and the collection of samples was the same as that described for the four so(l borfngs at the

back of the building, The samples selected for laboratory analysls were analyzed for total

chromium and VOCs,

The trenches in the northeast corner were constructed in a line running parallel with
the soil boring locations (Figure 5), The May 1, 1990, Work Plan called for the construction of
two trenches approximately 150 feet long running to a depth of 10 feel or to native soils, To
cover a larger arca of the 1,000-ppm contour and to increase the probability of detecting any
potential sources of contamination, one of the trenches (Trench B in Figure 5) was split into
three trenches and named B, B2, and B3. Due to the apparent occurrence of high VOC

concentrations, Trench B3 ended 110 feet from the origin of B1, rather than the 150 feet called

for in the Work Plan. The lirst trench constructed, Trench A, was excavated in a straight line
running approximately 150 feet, Asmall test pit, Trench C, was also constructed to investigate
a magnetic anomaly identified by the magnetometer survey. '

The Work Plan proposed the excavation of the trenches in stages, with the first stage at
a depth of 4 feet and the second stage to a maximum depth of 10 feet or until native soil was
reached. Data obtained as a result of the soil borings in the area and the excavation of Trench
A indicated that native soils occurred ata depth of approximately six feet or less and that any
potential contamination was generally observed at depths between two and four feel,

Because of difficulties associated with the collapse of the trenches, they were excavated

toa depth of twofeet in one location as an initial stage, Following the field screening and the
coliection of samples from that location, each trench was then deepened to six feet below the
ground surface where sampling and observations were completed before continuing to the next
llbcanon. Trenches were excavated to a depth of 10 feet in a few locations to complete

observations on contaminant distribution in the soils,
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Trench A was constructed 10 a total length of approximately 150 feet, Trench B was
constructed in three sections running east to west, with the easiernmost section (B1) being 30
feet in length, the middle section (B2) being 30 feet in length, and the last section (B3) being
50 feet in length, Trench C was excavated 10 a total length of approximately 15 feet,

Soil sampling Jocations were selected every 10 feet along the length of the three
trenches, The trenches were visually examined and screened with an HNu and OVA, A field
10g of the PID readings, 5oll characteristics, and foreign debris encountered was kept for each
trench, Soil samples were collected and screened by headspace analysis,

Following the excavation of a trench to two feet of depth, the sampling locations were
sereened using an HNu and OVA, Hand augersvwere used to collect soll samples from 0 10 6
fnches and from 12 te 18 inches below the bottom of the trench, Then the trench was excavated

to a depth of six feet, Sampling locations were again screened using the HNu and OVA, and

samples were callected from 0 to 6 inches and from 12 to 18 inches below the battom of the

trench,

Each sample was split into two bottles and visually inspected, One of the two boitles
was screened by photoionization headspace analysis. The sample Jars for headspace analyses
were stored from approximately one to eight hours before the headspace analyses were
performed, depending on what time of day the sample was collected, This allowed sufficient
time for degasing VOCs from the soil, vapor accumulation in the headspace, and equilibration
of the samples, The sample jars were stored in the van or offfce trailer during the period
between sample collection and headspace analysis,

The other jar of soil comprising each sample was saved in a chilled cooler for potential
laboratory analysls, as determined from the visual inspection, field screening, and headspace
results,

During the excavation of Trench B (70 to 110 feet), airborne VOCs were detected in the
breathing zone at levels ranging between 2 and 7 ppm. ESC evacuated all personnel from the

immedijate area. On review and evaluation of the data, activities were upgraded from level D
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10 Jevel C personal protection. Subsequent sampling activities in that area of the trench were
monitored for conditions immedfately dangerous to life and health with the HNu,

Further excavation of Trench B indicated high levels of VOCs near the end of the
trench (i.e, at 110 feet from the trench origin). As previously mentioned, field screening data
indicated high levels of VOCs at 110 feet from the origin of Trench Bl To reassess alternative
sampling approaches that could delineate the lateral extent of the contamination, the trench
was stopped at this location. Review of later laboratory data indicated that a localized area
of contamination occurred at a depth of between two and four feet near this location. Teo
verify that the contamination was localized In that area, additional sampling activities were
included in an addendum to the May 1, 1990, Work Plan. The addendum called fer the
collection of soil samples from shallow soil barings installed 1o a depth of four feet using hand
augers, Soil samples were collected in a line starting at lhe‘wesl end of Trench Band extending
along a path to the west, parallel with the trench. Consistent with the Work Plan, the borings
were placed every 10 (eel to extend the length of the trench to a'total of 150 feet (Figure 5),
One additional hand-augered sofl sample was collected northwest of the west end of Trench B,
hailf way between the trench and the tree line,

In addition, a sample was collected from Trench B for characterization purposes on
June 5, 1990, The sample was collected from the area inside the trench that showed the highest
HNu readings and most obvious visible s{gns of contamination (f.e,, between 80 and 110 feet
from the wench origin), The actual sample location was 90 fget from the east end of the trench

atan imen?al hatween 2,0 and 3.0 feet below grade. This sample was analyzed for the full HSL

" constituents except for VOCs, The purpose of the sample was to determine whether the soil

VR R RN e

staining observed at the west end of the trench may indicate the presence of hazardous

substances other than VOCs and chromium.

Sample Identifjcation

A numbering system was used for the samples collected from the split-spoon intervals
that indicated the soll boring number and the sampling interval, The first two digits define

the location of the sample boring, with the next two to four digits expressing the range of the
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sampling interval. Thus, SBV2024 indicates sample location SBV20 with a sample acquired at
a depth of two to four feet below grade, SBV211012 indicates sample location SBV21, with a

sample acquired at a depth of 10 to 12 feet below grade,

Because ol‘l the large number of samples collected in the three trenches, a numbering

system was also devised to jdentify the location of each sample, Each trench originated at the
easternmost point (closest to the property ling) and proceeded in a weslerly direction, The
letter identifies the trench (A, B, or C), The next two or three numerals ideatify the distance
from the origin of the trench, the following digit identifies the depth below grade, and the
finaliwo digitsindicaie the sample interval collected. Thus, sample A60206 was collected from

Trench A, 60 feet from the origin ata depth of 2 feet below grade, and a sample was acquired .

from the 0- to 6-inch interval (i.e, 2.0-2.5 feet below grade). Similarly, sample B100612 was
collected from Trench B, 100 feet from lhé origin at a depth of 6 feet below grade, and a
sample was acquired from the interval 12-18 inches below the 6-foot depth (i.e, 7.0-7.5 feet
below grade), The anly exception is sample B-3-2, the sample collected for HSL apalysis, This
sample was collected 90 feet from the origin of Trench B, The *2" indicates that the sample was
collected at the 2,0- to 3.0-foot interval,

The hand-augered sofl samples collecied at 10-foot intervals from the west end of
Trench B had a similar numbering system. The first three digits identify the distance of the
sample from the origin of Trench B in feet. The fourth digit indicates the upper limi1 of the
sampling Interval in feet (i.e, the feet below grade). The last two to four digits identify the
interval below the upper limit in inches, Thus, sample 1302-06 was collected 130 feet from the
origin of Trench B at a depth between 2.0 and 2.'5 feet below grade. Sample >1504-1218 was
collected 150 feet from the origin of Trench B at a depth of between 5.0 and 5.5 feet below
grade. The exception is sample 15-2-1218, which was collected from a location at a 45° angle

from the west end of Trench B at a depth between 3,0 and 3.5 feet below grade,
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General
A total of 44 samples were callected from the 7 soil borings installed as part of this sof]

investigation, and 103 samples were collocsed from the trenches, Of the 44 samples collected
from the soll borings, 15 were submitted for laboratory analysis. Of the 103 samples collected
from the trenching operation, 20 were submitted for laboratary analysis, Additionally, five
samples were collected from the hand-augered borings and submitted for chemical analysis
according to the Work Plan addendum,

Because chromjum is a naturally accurring compunent of native soils, concentrations
found during the investigation were compared 10 naural background levels of chromium as
reported in the literature, Shackletie and Boerngen (1984) reporied the results of an extensive
sampling program which Included the collection of samples of soils or other regoliths, taken
at a depth of approximately 20 cm (8 inches) from locations ai:oul 80 km (50 miles) apart
throughout the conterminous United States. The concentration of votal chromium {n native
solls of the eastern United States showed a geometric mean of 33 mg/kg. Samples collected
from soils in Delaware indicated average total chromium concentrations ranging between 30
and 70 mg/kg

Beyer and Cromartie (1987) reported chromium concentrations of 4.9to 19mg/kg (mean
of 12 mg/kg) in natural soils of Maryland, Pennsylvania, and Virginia, In industrial settings,
they reported the range of total chromium fn soil as 9.3 ta 51 mg/kg (mean of 24 mg/kg).
Previous soil samples collected onsite have had chromium concentrations ranging from 160
mg/kg to 13.00 mg/kg. Although none of these suil samples was collected specifically for the
purpose of determining background concentrations of chromium at the Millsboro site, total
chromium concentrations found in solls appear to be comparable to regional background levels,
Based on levels reported in the literature, total chromium concentrations found in sofls above
50 mg/kg could be sfte related. Concentrations reporied below that level may or may net be

associated with prior activities at the site,
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Soll Boring Investigation Behland the Bullding
The soil boring logs for the four now borings constructed behind the buiiding (Figure 4)

are included in Appendix B to this report. All were completed to a depth of 12 feet, ‘The
stratigraphy of the sofls identified during the installation of the soil borings was consistent
with findings from previous Invesiigations at the site, Groundwater was found at a depth of
between 11,0 and 11,5 feet below the surface, and the strata observec_l consisted of tan, fine to
medium sand interspersed wl.lh a thin (i.e, a few inches thick) gray clay and sand layer at
varying depths, A detailed discussion of the site geology can be found in Chapter 4 of ESC's

draft R] report, dated August 18, 1989,

Six s0il samples were collected from each of the 4 borings for a total of 24 soil samples,
No staining or other visual signs of contamination were obsérved in any of the split-spoon
samples other than stight staining identified a1 SBV-15 from zero to eight inches, The borehole
is very near the rail spur (Figure 4),'and the staining is probably associated with the rail cross
ties. '

Each split-spoon sample was screened with either a TIP or OV A after {ts retrieval from
the hole and separation, A headspace analysis was also performed on each of the saniples with
the portable TIP and an OVA, The field screening data and headspace analysis information
is summarized in Table ),

The TIP readings generally correlate with the reading obtalned using the OVA, Because
of the fluctuation of the TIP meter, the inherent imprecision of the instrument, and the fact
that the instrument malfunctioned and could no longer be used that day, the readings obtained
from the TIP were considered questionable, The field screening data indicate that VOCs may
have been present at low concentrations in the vapor phase; however, no evidence of liquid
phase YOCs was observed,

Nine of the 24 samples cotlected were selected for laboratory analysis, Additionally,
four duplicate samples were submitted for chemical analysis, The laboratory results are

summarized in Table 2, No volatile target compounds other than methylene chlaride were
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Table 1

Log of Samples Collected from Soil
Borings Bohind the Building ()
May 1990

Hoadspace Analysis(b)
Depth OVA TP Field Screening(c)
Lecation {feef) {eom) fpem) {ppm)

l
l

i0,0

4.1

SBV-15 0-2 45 12 12

j 249 1.8 44 38
P 46 44 202 3
6-8* 10.0 383 20

: 8-10 04 44 16
42 202 30

iy 14 4.1 B(e)
oy 2-4 1.8 52 B
4-6 2.6 5.6 B
6-8* 10.0 421 18
8-10* 3.2 102 7

B

SBV-17 0-2 0.6 8] B
' 2-4 2.0 6.3 10

4-6* 4.8 204 10

6-8* 4.0 8.1 15

§-10 2.8 6.2 ?

10-12 2,0 71 10

SBV-18 0-2 0.2 2.0 3
' 2-4 0.5 21 B

4-6* 11 2.8 10

6-8 34 4.6 B

8-10 0.9 21 B

10-12% 04 6.0 15

o/ B = background level; * = sample was submitted for laboratory analysis.

"bl To determine which sample locations would be sent for Iaboratory analysis; headspace
analysis was conducted using & photovac TIP and Foxbaro OVA,

¢/ A Photovac TIP was used to field screen split spoon samples SBY15 0-2 and 2-4;
Century OVA was used to field screen the remnining samples,
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Table 2

Asalytical Results for Scil Boriog Sasuplos
Colloctod at Rear of Bullding (v/kg) (s)
May 1990

Depth
Sample Below Gndo Mothylenc

DNumber (R ICE  Chioroform Chloride

SBVIS 2-4 070U . 060U 12

SBV1S 68 070U 060U 29U
SBVISREP  6-8 070U 060U 290
SBVIS 10-12 070U 0600 100 B
SBV16 6-8 070U 060U 29U
SBVIGREP 68 - 070U 060U 290U
SBV16 8-10 070U 060U 37

SBV17 4-6 07U 060U 29U
SBVITREP  4-6 070U 060U 29 U
SBV17 6-8 070U 060U 378
SBVI8 4-6 070U 060U 65 B
SBV18 10-12 070U 060U 73 B
SBVIBREP  10-12 07U 060U 29 U

a/ B = analyte also found in laboratory blank,
U = compound analyzed for but not detected,
Value reported is instrument detoction limit,
REP = Repeat analysis of sample,
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observed inany of the samples. These data are consistent with analytical results obtajned from
samples of the six sofl borings previously installed in this area, A detalled description of the

previous soil investigations conducted in this area can be found in Chapter 4 of ESC's

August 18, 1989, draft RI report,

Yavestigation of the Northeast Corner

Magnetometer Survey Results

The magnetometer survey data are presented in Appendix A, Data points were selected
based on a 10-foot grid. The line, position, and total field (in gammas) are plouted in Figure 6.
Slte features are also spown on this map. Alarge magneticanomaly (about 170 gammas) occurs
centered around line 150. position 80, Thisanemaly Isdueto the steel casings around the wells
in well cluster 28,

Another large anomaly (202 gammas) occurs in the northwest corner of the survey area
near the edge of the woods (near line 20, position 130), A small test pit, Trench C, was
excavated as part of the 1rénching operation 1o Jdentify the source of the anomaly. Trash and
metallic shards found in the test pit were determined to be the source of the reading.

The magnetometer survey showed that there do notappear to be any significant ferrous

_metal objects in the northeast corner that would present a hazard during sofl boring or
trenching activities, It also did not identify any potential source of contamination or
underlying obstacles that could affect subsurface investigations,

Soil Bor{ng Resulis

Three soil borings were installed at the nor.lheast corner on May 4, 1990 (Flgu’n:e'S). The
boring logs are included in Appendix B, Borehole numbers SBV-19and SBV-21 were completed
toatotal Ueptfx of 12 feet below grade, and SBY-20 was completed to 14 feet below grade, The
stratigraphy observed in SBV-19 and SBV-21 was consisient with findings from previous
investigations, A stained fill was observed in SBV-20 from zero to six feet of depth and from
zero 10 two feet in SBV-21, but observations indicated that native soils were present below

these depths, Groundwater was encountered at a depth berween 11.5and 12,0 feet, The native

"a- AR30814I
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s0ils found in the three soil borings consist of tan, fine to medium sand interspersed with a thin
(l.e, a few inches thick) clay and sand layer at varying depths. A detailed discussion of thesite
geology can be found in Chapler 4 of ESC's draft RJ report, dated August 18, 1989,

Each split-spoon sample was field screened in a manner similar 1o the investigation used
near the northeast corner of the building, The portable TIP indicated sporadic readings and
could not be calibrated the day these boreholes were installed; therefore, the field screening
and headspace analysfs were performed usingan OVA, The field screening data and headspace
analysis information are summarized in Table 3,

There were also some difficulties encountered with the calibration of the OVA that may

have affected the field sereening and headspace analysis resulis, The OVA was calibrated in

the morning before installing the three soil borings. The instrument appeared 1o be operating

praperly throughout the day; however, the instrument fluctuated between 15and 30 ppm abave

the calibrated reading at the end of the day when the calibration was checked, The impact of

the callbration dif ficulty on the results is that the VOC readings rt;corded may be skeweq 15-30

ppm higher than actual concentration, Although this would not affect the samples selec/l.ed for
analysis, readings of less than 30 ppm are considered suspect,

" The field screening data [rom SBV-20 do not correlate well with the headspace analysis

or the laboratory data. Thereadings from the OV A during the field screening of SBV-20 were

sporadic and may be questionable, Conditions in the field that may contribute tointerferences

include humidity, rain, and the proximity of the samples to the drill rig. The OVA may

typically produce inaceurate, unstable responses when the relatlve humidity rises above 95%,

conditions that may have been present in the field. There was high humidity on May 4, 1990,

during these borings, and it began 1o rain at 12:00 p.m, while drilling a1 a depth of 10 feet in

baring SBV-20,

A 10tal of eight samples were selected from the three soil borings for VOC and total
chromjum analyses, A summary of the analytical data is included in Table 4,

The stained £ill material observed in SBY-20 accurred to a depth of six feet below grade,

Poor recovery resutted in no sample being obtaincd from she first two feet; however, the drill
-24- KR308151

N 0 001 T L N F




Table 3

Log of Samples Collested from Soil
Borings At Northeast Comer of Sito (s)
May 1990

Hoadspace Analysis(b)
Depih ovA Field Scroening(c)

{feel)

0-2
2-4
4-6
6-8
8-10
10-12

0-2
2-4
4-6
6-8
8-10
10-12
12-14

0-2
2-4
4-6
6-8
8-10
10-12 *
12-14 *

s/ B = background level; NRO = no reading cbiained;
* = sample was submitted for laboratory analysis,

b/ To determine which sample locations would be sent for laboratory analysis; headspace
analysis was conducted using a Foxboro OVA,

¢/ A Century OVA was used to scan split spoon samples during drilling sctivities,




Table 4

Sampling Results from Soil Borings at
the Northeast Comner of Sito (ug/kg) (s)
May 1990

Depth
Sample Below Grade Metbyleac .
Number () ICE  Chleroform ICA  GChlord:  Chumium

SBV19 8-10 0.70 U 060 U 26 U 8.5 5.5
SBV19 10-12 070U - 060 U 26U 29 U 87
SBY)9 REP 10~12 070 U 0.60 U 26V 29U

SBV20 (b) 2-4 380,00 3800 U BOU 3300 544
SBV20 6-8 070 U 0.60 U 26U 14.0 113
SBV21 (b) 0-2 200,00 800U 62,0 2900 B 118.0
sBV21 10-12 070 U 060 U 26 U 33 B 38
SBY21 REP D 10-12 0,70 U 060 U 26 U 29 U

SBV2I 12-14 0.70 U 0.60 U 26 U 4.5 32

a/ B = analyte also found in laboratory blank,
U = compound analyzsd for but not datseted,
Value reported is instrument detection limit,
REP = repeat analysis of sample,
D = duplicate sample.
b/ Sample diluted,
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cuttings appeared to be a gray-brown medium and fine sand and silt with a slight, oily odor.
Field screening of the first three intervals (.6, the first six feet of the borehole) indicated
OVA readings ranging from 40 to 80 ppm,

Headspace analysis of sampies from (he two- 10 four-foot (SBV2024) and four- to six-
foot (SBV2046) intervals showed VOC readings of 100 and 150 ppm. Samples from these two
intervals were submitted for chemical analysis. The laboratory reported a value of 380 ug/kg
TCE for the sample number SBV2024 (Figure 7), TCE was not reporied above detection limits
(1., 0,70 ug/kg) for the sfx- 10 eight~foot interval, No other samples from this borehole were
submitted for laboratory analysis.

The headspace readings for the deeper intervals indicated that vapor phase VOCs may
have been present at relatively low concentrations in the samples (Table 3). As discussed
earlier, however, a VOC reading below 30 ppm may be erroneous and not indicative of the
presence of vapor phase VOCs, No headspace reading above 30 ppm was observed for samples
below six feet,

A stained fi)l materla) was also identified in the first two feer of soil boring SBV-21,
Accarding 10 the boring log, a medium to fine sand fi}l material ranging in color from black
togray to brown accurred at a depth between zeraand two feet below grade (Appendix B), The
highest OVA reading observed during the field screening of this Interval was 130 ppm, and the
headspace reading for this sample indicated VOCs at 4 ppm, No other readings above 30 ppm
were observed during the field screening or headspace analysis for deeper sampling intervals

within soil boring SBV-21,

Asample of the stained interval was submitted for laboratory analysis (SBV2102), The

TCE concentration in the sample was reported as 206 ug/kg (Figure 7). Additionally, one
sample (SBY211012) and a duplicate sample (SBV211012D) from the 10- to 12-foot interval
were submitted for chemical analysis, The TCE concentration in these two samples was

reported as below the detection limit of 0.7 ug/kg,
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Trichloroethane (TCA) was also detected in sample SBV2102 at a concentration of 62
ug/kg. The source of the TCA in the stained s0il material is not known,

The stained {nterval was not encountered in SBV-19, and no Field OVA readings were
reported above 30 ppm during the installation of this borehole (Table 3). Headspace analyses
of these samples did not show readings above 10 ppm for any of the samples from §BV-19,
Samples of the 8- 1o 10-foot interval (SBV19810) and the 10- to 12-foot interval (SBV191012)
were submitted for chemical analysis. No TCE was reported above the detection limit of 0.7
ug/kg for either of the two samples,

Elevated levels of methylene chloride were reported for samples SBV2024 (330 ug/kg)
and SBV2102 (290 ug/kg), but these samples were anafyzed at a higher dilution because of
higher levels of TCE, Methylene chloride is a common laboratory solvent and was detected in
laboratory and field blanks during the investigation, Review of laboratary QA/QC data
indicates that none of the reported values for methylene chloride should be considered
significant (Appendix C).

Total chrom{um values, which could be considered above background levels, were found
in only two samples (SBV2024 and SBV2102). Sample SBV2024 was collecied from the stained
interval beween two and four feet below the surface at soil boring SBV-20, The total
chromium concentration in the sample was 544 mg/kg (Figure 8). As previously mentioned,
thedark brown fill ended at a depth of six feet. One other sample from borehole number SBV-
20 was analyzed for 1otal chromium, Analysis of sample SBV2068, which was collected from
a depth of between six and eight feet, showed a total chromium concentration of 11,3 mg/kg.

The sample interval from zero to two fe'el in SBV-21 consisted of a dark brown to
medium brown sandy fill material, The analytical results for this sample showed a total
chromium concentration of 118 mg/kg. Again, observations made in the field indicated that
the fill material did not extend wwo fect below grade, Samples from 1wo other intervals in
SBV-21weresubmitted for laboratory analysis. Samples SBV211012and SBVf 11416, duplicates
collected from the 10- to 12-fool interval, contained a total chromium concentration of 3.8

mg/kg and 3.2 mg/kg,
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Two samples from sofl boring SBV-19 were selected for laboratory analysis, These
samples were collected from the 8 to 10-foot interval (SBV19810) and the 10- to 12-foot

interval (SBV191012), The laboratory reported total chromium values of 5.5 mg/kg and 8.7

mg/kg (Table 4

Trench Results

After completion of the soli borings, the trenching portion of the Work Plan was

implemented, Fiold screening and headspace analy'ses conducted for Trench A are summarized
| in Table 5, Samples were selected for chemical analysis based on visual observations, the field

and headspace readings, and prolocol; described in the May 1, 1950, Work Plan, Analytical

data are summarized in Table 6,

The trenching indicated localized areas of fill material consisting of iree trimming

refuse and other rubble (e.g., asphali, waod scraps, cinder block) t6 a maximum depth of about
four 1o five feet below grade. No drums, sludges, or other potential sources of contaminasion
were observed, Soils occurring below that depth had characteristics consistent with those of
native sofls observed during previous field work at the site. Plan views of Trench A and B
illustrating the lacation of the samples shipped for chemical analysis are shown on Figures 7
and 8,

During the construction of Trench A, a discontinuous dark gray to black layer of sand
and silt material was first observed at 46 feet from the east end of the 1rench, Based on visual
observation of the trench wall, the stratigraphy of the soll did not change, only the color. The

staining, however, did not appear to be due to naturally occurring compounds, According 10

former site personnel, some disposal of unspecified materials was done in this area, Findings
of concrete, asphalt, metal scrap, wood debrls, rocks, cans, and botiles during the trenching
activity support these statements. The layer occurred interminently from 46 feet 10 80 feet
from the east end of the trench. The total thickness of the layer ranged from zero to six inches
' and occurred at a depth of about two feet below grade throughout, HNu field readings were
observed above background levels at many of the locations where the staining occurred, These

readings ranged from 20 10 150 ppm abava hackgronnd (Table §),
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Distance from
Treach Origin
(feet)

Table 5

Log of Samples Collected from Treach A (1)

May 1950

Sample
Interval

Headspace Analysis
ovA . M

EX

Gigche)  fepm)

Ficld Screcaing
HNu

(pzm)

foom)

0-6
0-6
1218
0-6
0-6
1218
0-6
0-6
0-6
0-6 *
0-6
0-6
0-6
12-18
0-6
0-6
0-6
1218
12-18
0-6
1218
0-6
0-6
1218
0-6
1218
1218
0-6

DTwowwww

m%mnnqmﬁuuu (=]
20888388838 Sw»—

Z
Owd

2
4
4
2
4
4
2
4
2
2
2
2
2
2
4
6
2
2
6
6
2
2
6
6
2
2
6
6
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Table 5 (Continued)

Log of Sarples Collected from Trench A (1)
May 1990

Distance from Sample Hoadspace Analysis Field Screcning
Treach Origin Depth Interval OVA HNu HNu
{feet) {inchee) fopm) {ppm) {pem)

NRO
1

B
NRO
<l
NRO
B

12-18 1.5
0-6 0.5
0-6

12-18
0-6

12-18
0-6

1218
0-6

12-18

12-18
0-6
0-6
0-6

12-18

12-18
0-6

12-18
0-6

12-18
0-6
0-6

12-18
0-6

12-18 *

PR OO N

=z
=
o

DWW WWWWWN —a

e
i 4

f=4

WU WWiow

6
6
2
2
6
6
0
2
2
6
6
2
2
6
6
2
2
6
6

DYDY DWW WWwWW

150

al B = background level; NRO = no reading obtained,
# = sample was submitted for Iaboratory analysis.

t/ Headspace and screening were done on this interval twice; once when it was
first encountered, and once during the systematic trench sampling.
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Table 6

Amlytical Data for Samplea Collected from Trenches (8)
May 1990

Sample . Methyleno
Sample jghn  Itevl TCE  Chboroform Chloide  Chromium
Number i1} k) ' fuels) ke  (meke)

AM12 5.0-5.5 070 U 1.10 150 48
A40206 20-25 070 U 060 U 29U 1o
A40206 REP 2.0-2.5 070U ° 060U 41 B

A46206 2.0-2.5 970,00 3800 U 1900 B 934
A60206 2.0-2.5 070 U 060 U 56 B 18.9
A60606 ‘ 6.0-6,5 8.00 0.60 U 80 B 10,1
Al0212 3.0-3.5 0.70 060 U 29U 944
A70212 REP 3.0-3.5 0.70 060 U 290

A100212 3.0-3.5 0.70 060 U 35 B 18 B
A120612 7.0-7.5 0.70 0.60 U 29U 137
A120612 REP 1.0-1.5 0.70 060 U 29U

A130606 6.0-6.5 0.70 1.40 160 B 38
Al50612 7.0-7.5 0.70 078 * 120B 19.2
B0212 3.0-3.5 0.70 0.60 U 4.6 3 149
B30212 3.0-3.5 110 060 U 33 B 39
B30212 REP 3.0-3.5 1.90 060 U 38 B

B50212 3.0-3.5 0.70 060 U 83 B 23
B70212 3.0-3.5 0.70 0.60 U 29U 41
B70212 REP 3,035 0.70 0.60 U 29 U

BY0606 6.0-6.5 0,70 0.70 120 B 173
B100612 1.0-7.5 0.70 060 U 29U a7
B100612 REP 7.0-7.5 0,70 0.60 U 29U
B100613(b) 7.0-7.5 0.70 1.50 16.0 4.0
Bt10212 3.0-35  63,000.00 750,00 U 6,000 54.0
C10606 6.0-6.5 1.80 060 U 160 17.0

coccococacoccoc

a/ B = analyts also found in Iaboratory blank,
U = compound analyzed for but not detected, Value reported is instrument detection limit,
REP = repeat analysis of sample,

b/ B100613 is a duplicate of sample B6100612
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Field readings taken with the HNu of the layer occurring at 46 feet from the origin of
Trench A indicated a reading of 50 ppm (Table 7). Chemical data for a sample of the stained
material collected from a depth of between 2.0 and 2,5 feet at approximately 46 feet from the
east end of the trench (A46206) had a TCE concentration of 970 ug/kg.

The highest field readings observed for Trench A occurred at 60 feet from the east end
of the trench, The field readings at this lacation were recorded as 150 ppm between 2.0 and
2.5 feet below grade, 50 ppm between 3.0 and 3.5 feet below grade, 70 ppm between 4.0 and 4.5
feet below grade, and 200 ppm between 6.0 and 6.5 feet below grade (Table 5). The headspace
analysis of these samples ranged from 20 ta 40 ppm. A sample was submitted for chemical
analysis from the 2.0- to 2,5-foot interval (A60206) and the 6.0 to 6.5 foot interval (A60606),
TCE was not reported above detection limits of 0.7 ug/kg for sample A60206. The highest field

reading recorded for Trench A (200 ppm) was for sample A60606, No staining of the sample
or other visible evidence of contamination was observed a1 this location; however, chemical
analysis of sample A60606 indicated 2 TCE concentration of 8.0 'ug/kg.

Trench B was split into three staggered scetions (Figure 5). The first section was 30 feet
long, extending from 0 to 30 feet east of the origin, No debris or stained soil was encountered

in this trench segment, and no HNu readings above background were observed during figld

screening, However, headspace analysis of a sample collected at a depth of 3.0-4,0 feet at 30

feet west of the trench origin indicated an HNu reading of 12 ppm. Chemical analysis of this
sample (B30212) showed a TCE concentration of 19 ug/kg,

The second segment of trench B was off;el five feet north of the end of the first
segment (Figure 5) and extended an additional 30 feet west of the origin, Tree fragments,
discarded wood, chicken wire, and other scrap material were observed from 25 to 30 feet along
this segment (55-60 feet west of the origin). Intermittent sofl staining was also evident at the
60-foot mark. Analysis of a soil sample at a depth of 3.0-3.5 feet at station 50 (B50212), just
east of the stained soil area, indicated an absence of TCE (Table 6, Figure 7).

The third segment of trench B was of fset 15 feet south of the end of the second segment

(beginning 60 feet west of the arigin of the trench) and extended an additional 50 feet west (to
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Table 7

Log of Samples Collected from Trenches B and C (v)
May 1990
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Table 7 (Continned)

Log of Samplos Collected from Trenches Band C
May 1990

Distance from Sample Headspace Analysis  Ficld Screcning
Treach Origin Depth . Interval OVA HNu
{feet) finches) fppm) fpem)

12-18
06 *
12-18
0~6
0-6
0-6
12-18 *
0-6
Surface
0-6
0-6 * NRO

O ORI AN NN

C10

al B = background level; NRO = no reading abtained; * = sample was submitted for laboratory analysis




110 feet west of the trench origin). Concrete and asphalt were observed between 75 and 80
feet, and stained soils ranging in depth from 0.5 10 4.5 fect were encountered along the entire
third segment, from 60 feet to 110 feet west of the trench origin. Field screening HNu readings
ranged from 15 to 70 ppm over the interval from 60 to 80 feet, From 80 feet to the end of the
trench at 110 feet, field screening HNu readings ranged from 50 to 500 ppm, and headspace
‘analyses ranged from 40 10 600 ppm. A heavy organic odor was also observed in the interval
from 80 to 110 feet from the origin.

Because visual observation, field screening, and headspace analysis data indicated that

1
the stained layer was contaminated with VOCs, only one sample (B11212) was collected 1o

characterize the stained sofl, Additional samples were collected below the stained soil horizon,
at a depth of six feet, to define the extent of the soil contamination and to determine if VOCs
were leaching into underlying soils and groundwater, TCE was not detected in the soil samples
collected below the stained layer.

The field HNu readings and visual inspection indicated tim the area with the highest
potential VOC contamination was at about 110 feet from the east end of the trench. A layer
of heavily stained material starting at about 0.5 foot below the surface and extending in places
from 4.0 to 4.5 feet of depth was observed in this location, Observation of the trench wall
indicaled that the heaviest staining ended at 3.5 fect but that some staining had migrated in
places to 4.5 feet, HNu readings of the open trench at this location were recorded as 300 ppm
above background, The trench was excavated down to 10 feet in this location to determine the
vertical extent of the contamination. Sample B110212 was collected from this location at a
depth between 3,0 and 3,5 feet to characterize the stained sol layer. Headspace analysis of the
sample showed HNu readings of 400 ppm. The TCE concentration for this sample determined
by laboratory analysis was reported as 63,000 ug/kg,

HNv readings indicated that vapor phase VOCs occusred 10 a depth of 6.0 feet.
Headspace analysis of a sample taken at 6.0 fect below grade showed an HNu reading of 300
PPm; however, headspace analysis of a sample 1aken from 6,5 feet of depth had showed an HNu

rending(of 30 ppm. Beyond 6.5 feet of depth all HNu readings were at background levels, A
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clay Iayer was observed at approximately 10 feet of deplh.' The approved May 1990 work plan
stipulated that no clay layers would be penetrated, Therefore, the test pit was stopped at 10
feet below grade,

Trench C was installed as a test pit, approximately 15 feet in length, to investigate the
magnetic anomaly observed during the magnetometer survey, Observations during the
insiallation of the trench indicated that this area had becn used as a trash disposal area in the
past, Debris found in the pit included metal scraps, discarded softdrink cans, and glass bottles,
No evidence of a source of contamination was identified in the test pit. No visible evidence

of contamination, such as the dark staining identified in the other trenches, was observed in

the test pit.

A sample was collected from the test pit at 2.0 and 6.0 leet below grade. Headspace
e

analysis of the deeper sample indicated that no VOCs were present above background, The
sample collected from 2.0 feet showed an HNu reading of 15 ppm. The sample from 6.0 feet
of depth was submitted for chemical analysis (sample C10606). The laboratory results showed
a TCE concentration of 1,8 ug/kg (Table 6),

The quality assurance and quality contro} (QA/QC) review of the daia generated by the
chemical analyses of the samples collected during the trenching activities indicated that no
volatile target compounds were detecied in samples A120612, A40206, B100612, and B70212 and
that methylene chloride was the only compound detected in the samples A100212, A60206,
B50212, and B0212, Low levels of methylene chloride were reported in samples B100613,
B90606, A130606, A150612, and A0412 along wlm levels less than 5 ug/kg of chloroform and
in samples A60606, B30212, and C106060 along with low levels of TCE, Apparent high
concentrations of methylene chloride were reported for sample numbers A46206 and B110212,
but this is due to the high dilution factors used for the analyses because of the presence of
elevated levels of TCE in the samples, The QA/QC data for this investigation indicated that
methylene chloride occurred in laboratory and field blanks, Therefore, none of the reported

values for methylene chloride should be considered significant,




Only four samples from Trench A and Trench B (A40206, A46206, A70212, and
B110212) contained levels of total chromium that could be considered above background
(Table 6), These samples were all collected at less than 3.5 feet below grade. There was no
- apparent correlation betweon levels of YOCs and chromium in the analyses performed, The
total chromium concentrations for samples A40206 and A70212 were 171and 94.4 mg/kg versus
a TCE concentration below detection limits for these twosamples, Conversely, samples A46206
and B110212 contained total chromium concentrations of 934 and 540 mg/kg and TCE

concentrations of 940 ug/kg and 63,000 ug/kg.

The field blanks and the 15ip blanks collecied during the trenching operation were

analyzed for EPA method 601 VOCs. Methylene chloride was detected at less than 20 ug/l in
both samples but was also present in the method blank. The reported values for the samples
shohl& be ignored, A trace level (0,49 ug/1) of TCE was detected in the field blank collected
on May.9, 1990, All reported quality control results were within acceptance limits,

The May 1, 1990, Work Plan had indicated that Trench B was 10 be constructed t0a total
length of 150 feet, However, the trench was completed 10 only 110 feet because high levels of
contaminants were encountered, resulting in a reassessment of continuing sampling plans, All
the soil borings and trenching activities conducted in this area had indicated that the staining
occurring in the northeast corner was restricted toa depth of less than five feet, Additionally,
the trenching activities verified that no buried drums or sludge was present in this area.
Therefore, the investigation could be continued through the collection of shallow soil samples,
To compleéte the delineation of the comaminallop detected in Trencﬁ B, additional sampling
was conducted with hand augers on June 5, 1990,

Hand-augered soil borings were Installed in a line from the west end of Trench B every
10feet (Figure 5). As previously discussed, an additional boring was installed northwest of the
end of the trench, Visual examination of the soil samples indicated that the staining continued
approximatety 30 feet from the end of the trench (i.¢, 140 feet from,the origin of Trench B),
The staining was at about the same depth and gradually decreased in thickness from the 110-

foot location to the boring placed at 140 feet. No staining was observed at the 150-foot boring.
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Headspace analyses of the samples indicate that vapor phase VOCs correlate with the
staining, and as with the staining, the vapor phase VOCs decreased 1o background as the
samples were collected farther from the end of Trench B (Table 8). The HNu readings also
decreased with depth, Additionally, no staining was observed in the northwest sampling
location, and HNu readings for samples from this location were at background, A:summary
of the daia is provided in Table 9. Review of the data illustrates that no target VOC
compounds other than methylene chloride were reported above detection limits, The methylene
chloride was found in the laboratory blank and probably results from laboratory
contamination, '

Total chromium values were Indicated in two of the hand-augered samples, which are
above the previously identified background levels (Table 9). The sample collected 10 feet from
the end of Trench B (i.e,, 120 feet from its origin) contained a total chromium concentration
of 144 mg/kg, Sample B120206 was collected 2.0 10 2.5 feet below grade. The sample collected
’130 feet from the origin of Trench B (B130206) contained a total chromium concentration of

205 mg/kg. Sample B130206 was also collected between 2.0 and 2.5 feet below grade, Nototal

chromjum levels above background concentrations were reporied in any of the other hand-

augered samples (Table 10),

One additional sample was collecied from the highly stained {nterval on June 5, 1990,
the day the hand-augered samples were taken, The results for this sample (B-3-2) are
summarized in Table 10, Sample B-3-2 was taken at a location 90 feet from the origin of
Trench B, between 2,0 and 3.0 feet below grade, and was analyzed for the full HSL
constituents, excluding VOCs, |

Chromjum was the only metal that was reported at a significant concentration, The
analyses indjcated a chromium concentration of 48.6 mg/kg. All other metals were found at
concentrations below 10 mg/kg. The only organic compounds reported above detection limits
were dieldrin (2.8 ug/kg), nitrobenzene (800 ug/kg), and naphihalene (900 ug/kg). Thesite is
located in an area of agriculiural land use and Is adjacent 10 n‘farm field. Dieldrin is &

- commonly used insecticide. The evels found in sample B-3-2 probably represent background

T AR308168
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Table 8

Log of Samples Collectod from Hand Avgerod (s)
Borings Around Trench B
June 1990

Distance from Sample  Hoadipace Analysis  Field Screening
Treach B Origin ~ Depth Intorval HNu HNu .
(feet) (foct) i fpp) (pem)

25 20
22
12
12
21
3
3
1
22
10
4

120 *
120
120
120
130
130
130
130
140
140
140
140
150
150
150
150 *
150 (b)*
15
15 »

g

2
2
4
4
2
2
4
4
2
2
4
4
2
2
4
4
4
2
2

T U OO O W W LmwawoSon

»/ NRO = no reading obtained, B = background level,
* m sample submitted for laboratory snalysis.
b/ Duplicate sample,
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Table 10

Analysis of Ssmple B-3-2 for Hazardous Substance List Compounds (Except YOCs)
June 1990

Compound baxol

Meuls (wg/ig)
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallivm
Zine

Cyanides (mg/kg)
Cyanide

Pesticides and PCBs (vg/kg)
4,4'-DDD
44'-DDE
4,4'-DDT

Aldrin

Chlordane
Dieldrin
Endosulfan |
Endosulfan 11
Endosulfan sulfate
Endrin

Endrin aldehyde
Heptachlor
Heptachlor epoxide
Kepone
Methoxychlor
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB~1248
PCB-1254
PCB-1260
Toxaphene
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Table 10 (Continucd)

Aualyais of Samplo B-3-2 for Hazardous Substance List Compounds (Excopt VOCs) R
June 1990 b

Q Alpia-BHC : 10U
f . Bew-BHC : 10U
Delu-BHC 10U

Gamma-BHC

Phicaols (wg/kg)
Total phenols

f Semivolatiles (ug/kg)

| N-Nitrosodimethylamine 3 U
FPhenol v ,
: bis(2-Chloroethyl)ether 70U
| ‘ 2-Chlorophenol 30 v : ,
i © " 1,3-Dichlorobenzens 30U
f 1,4-Dichlorobenzene v
: I 1,2-Dichlorobenzen an v
o bis(2~Chloroisopropyljether MU
- N-Nitroso-di-n-propylamine MU
, ‘ Hexachloroethane : 70U
e Nitrobenzéns 800
: Isophorone 3 v
‘ 2-Nitsopheno) . Mvu
2,4~Dimethylphenol v
bis(2~Chloroethoxy)methane 370 U
2,4~Dichlorophenol v
! 1,2,4=Trichlorobenzene . 370 U
; Naphthalene 900 ;
‘ Hexachlorobutadiene MU
4-Chloro-3-Methylphenol 30U i
| Hexachlorocyclopentadiene 30 U 0,
i 2,4,6-Trichlorophenol . %0 U
2-Chloronaphthalene 370 U o
Dimethyl phthafate mu :
Acenaphtbylene KY[IR1] o
¥ 2,6-Dinitrotolusne nl \
Acenaphthene U "
2,4-Dinitrophenol 1400 U i
4-Dipitrophenol 30U
| 2,4-Dinitrotoluenc v
! Disthylphthalate 30U
4-Chlorophenyl-phenylether
AR308(72




Table 10 (Continued)

Analysis of Sample B~3-2 for Hazardous Substanco List Compounds (Except VOCs)
Juno 1990

Compound Level

Sensivolatiles (ug/ks)
Fluorene
1,2-Diphenylbydrazine
4,6-Dinitro=2-methylphencl
N-Nitrosodiphenylamine(1)
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophencl
Phenanthrene

Anthracene
Di~n~Buty)phthalate
Fluoranthene

Benzidine

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di~n~ccty] phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(s)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
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leveis. The naphthalene could be from asphaly, seen in the trenches, or from the dark stained

soil.

Pertinent Historical Data

A detailed description of the earlier investigations performed in the northeast corner
can be found in Chapter 4 of the August 18, 1989, draft R] report; however, i1 is important to
include some relevant information in this report. Three sofl borings and a monitoring well
cluster were installed in the area during the RI investigation, The soil borings were installed
in December 1988, and the well cluster was sampled during April 1989 (Figure 9),

During the installation of borings SBV-6, SBV~7,and SBV-8, somestaining was observed
in SBV-8 but not in the other two soil borings. The stalning occurred in the two- to four-foot
interval, This is consistent with observations of intermittent staining observed during the
construction of the trenches. Samples collected from the three soil borings were analyzed for

EPA method 601 VOCs, TCE was found above the detection limit in only one sample. A

sample of the (wo- 1o four-foot depth interval in SBV-8 showed a TCE concentration of 17

ug/kg.

Chemical analyses of the groundwater samples collected from the well cluster installed
in the area (W28-A, B, and C) Indlcated that total chromium and hexavalent chromium were
not present at concentrations above the detection limits of 5 ppb and 10 ppb. The analytica)
data also showed that TCE was present {n the sample from the shallow well (W28-A) at a
concentration of 0,22 ug/! (ppb) but not in samples from the deeper wells,

Data from this soil investigation indicate tf:al TCE was present in only 2 of 10 samples
beneath the stained soil layer, collected at depths of 6,0-7.5 feet, and the maximum value
observed below the stained soil horizon was 8.00 ug/kg. Chromjum concentrations within the
stained soi] horizon average 103 ug/kg (for four samples), compared to 5.7 ug/kg (for six
samples) for soils away from the stained soil horizon, Sofl below the stained soil horizon has

chromium concentratjons averaging 11,5 ug/kg (for nine samples),
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Thess data indicate that TCE and chromium contamination of solls in this area is

confined 1o the stalned soll stratum occurring a1 depths of 0.5-4.5 feet below the ground

surface,
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Conclusions

The soil borings installed behind the building verified earlier data thai indicated that
no source of TCE occurs in the vadose zone at that location, TCE was not reported above
detection limits in any of the samples collected in this area, indicating thas any TCE that may
have been present in the vadose zone in the past has migrated to the water table, Therefore,
no further investigation of the soils in this area is warranted,

Field activities associated with the soil borings and trenches installed in the northeast
corner of the site have detected a zone of contamination extending from approximately 0.5 feet
to 3.5 feet below grade, This layer consisis of a dark gray-brown medium and fine sand and

silt. The zone is located within the 1,000-ppm contour established by the results of the soil gas

survey (Figure 2). The data Indicate that the areal extent of the contamination is limited to
an area of approximately 2,400 sq f1,

Based on the historical, physical, and chemical data obained from the soils
investigations {n the northeast corner of the site, it appears that the TCE and chromium
contamination was deposited here by burial of a small volume of unspecified wastes, However,
the contamination has been largely retained within the waste horizon and has not migrated to
underlying soils and groundwater.

Based on the data collected during the magnetometer survey, there are no significant .
ferrous meta) objects in the northeast corner such as drums or other containers that could be
potential sources of contamination, Additionally, no sludge or other ideatifiable potential
sources of contamination were found by the soll ﬁorings or trenching operation in the area,

Samples coliected in the nostheast corner had TCE concentrations of less than 1 mg/kg
in all but one location, The stained interval, running roughly 60 feet from the east end of
Trench B (l.e, the trench origin) to the west end (Figure 5) and occurring at a depth between
0.5 and 3.5 feet, showed the highest levels of TCE contamination. The sample collected from
the stained interval at the west end of Trench B had a TCE concentration of 63 mg/kg. The

sampling results and field and headspace readings taken within thisarea of Trench B indicate

AR308177
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that TCE may be above : mg/kg within this limited area, Analytical results for soil samples
collected six feet below the surface at this location indicated TCE concentrations below the
detection limit (Le, 0.7 ug/kg).

Theanalytical data also demonstrated that chromium concentrations above background
levels occur within the stained intervals in a few locations, As with the TCE, the results of this
investigation along with pertinent historical data discussed in this report indicate that the
chromium has been largely held within the stained soil stratum. The highest total chromium
values were found in soil boring SBV21 (118 mg/kg), SMB22 (144 mg/kg), SBV23 (205 mg/kg),
and 40 feet from the east end of Trench A (171 mg/kg). The four other samples exhibiting
total chromjum concentrations above bz'ackground levels were all below 100 mg/kg. The

elevated chromium levels may or may not be associated with the elevated TCE values,

Chromium was not reported at levels above 20 mg/kg in any of the samples coliected -
below four feet, Additionally, groundwater samples collected from the well cluster at this
location show total chromium concentrations below detection limits, The data collected as part
of this investigation as well as previous investigations demonstrate that the chromjum
contamination eccurring in the soils underlying the northeast corner of the site Is limited to
small portions of the stained interval found there, No groundwater contamination has been
assoclated with the elevated chromium concentrations found in the soil,

A preliminary assessment of the potential risks presented by the highest TCE and
chromium concentrations found in soil samples from the site is included in Appendix D. The
risks will be evaluated in greater detall in the Hn;l Rl report; however, this preliminary risk
assessment provides a conservative evaluation of those risks, A TCE concentration in sofl of
63 mg/kg and a total chromium concentration in soil of 205 mg/kg were used,

The risk assessment estimates excess lifetime cancer risk (upper bound) associated with

inadvertent ingestion of soils containing 63 mg/kg of TCE as 7 x 10'7. less than the US,
6

‘Environmental Protection Agency's (EPA's) target risk range of 10°5 10 10, Dermal exposure

to solls is estimated to present an upper bound cancer risk of 8 x 10'6. within the EPA's 1arget

risk range. Ingestion exposure 1o chromium is estimated to be Jess than the reference dose for
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hexavalent chromium (hazard index = 0.3), indicating that there s negligible probability of
systemic toxieity, ‘

The area of the TCE concentrations of concern is identified in Figure 10, The
contamination is limited to four feet of depth and is confined by the locations of shallow soil
boring SBV-22 to the west, soll boring SBV-7 ta the north and east, and soll borings SBV-21and
SBV-20 to the south, Soil samples collected in Trench B and Trench C also define the limit of
TCE contamination in the soi) to the east and north, Assuming that the concentration of TCE
in the stained interval is above 1 mg/kg within the area defined by these bordering sample
Jocations, the area) extent of the TCE-contaminated soil potentially accurs in an area

approximately 30 feet wide by 50 feet tong. If the stained fnterval is located to a depth of 4

foet and assuming that the area is roughly rectangular in shaps, the total volume of

contaminated soil would be approximately 225 cu yd,

i

|
l .52-
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(ﬂT} NCR Millsboxo - Magnetometer Survey Data

Total Total Field Corrected
Line Pos Fleld Correction Total Field

NCR Millsboro - Magnetometer Survey Data

Total Total Field Corxected
Line Fos Field Coxrection Total Field

0 53947.2 53941.0
20 53948,2 ,53943.4
40 53947.7 53943.9
60 53961.9 53958.7

100 53962.9 53959.7
120 §3972.8 $3969.6
120 54076.8 54074.6
100 53984.6 53983.6
80 53972.6 53974.8
60 535964.9 53964.1
40 §3966.3 53965.5
20 53967.7 $3967.7

0 53975.4 53976.0

0 53966.4 §3967.2
20 $3960,2 53961.0
40 53963.8 53964.8
60 53969.1 53970.1
80 53945,6 53946.6

100 53984.5 §39685.6
120 54025.4 54026.6
120 54017,3 54018.6
100 53954.2 53955.6
80 53987.5 53988.9
60 53975.4 §3976.8
40 53974.5 53975.9
20 53972.9 53974.5

0 53985.4 53987.0

0 53962.8 53964.5
20 53959.2 53960.9
40 53962.5 53964.3
60 53961.2 53963.0
80 53932.1 53933,8

100 53943.3 §3945,1
100 53925.8 53927.6
80 53885.9 53887.8
60 53956.1 53958.0
40 53970.2 53972.1
20 53975.3 53977.3

0 53980.0 53982.0

0 53956.2 53958.2
20 53956.1 53958.2
40 53945.0 53947.1
60 53925.9 53928.1
60 54121.2 54123.4

53785.3 53797.5

AR308193
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NCR Millsboro - Magnetometex Suxrvey Data

Total Total Field Corrscted
Line Field Correction Total Field

53895.4
53848.4
53914.5
53964.2
53882.4
53960.8
53958.1
53952.0
53968.3
53977.1
53972.6
53958.7
$4156.6
54017.9
53991.0
53992.3
$3964.7
53976.0
53983.1
53971.1
53961.9
53968.4
53968.2
53971.3
53973.8
54080.6
53987.1
53960.7
54001.0
53979.2
53971.2
§3977.2
: 53994.5
53971.4
$3967.2
53964.8
53964.3
53949,2
53857.4
53934.3
53963.2
53970.9
53974.6
53961.0
53955.7
53943.4
53885.9

AR30813k

140 536893.0
140 53846.0
140 53912,1
140 53961.8
140 53880.0
53957.8
53954.9
53948.6
53964.9
$3973.7
53968.8
53954.5
54152.4
54013.4
53986.3
53987.6
53959.7
53971.0
53978.0
53967.7
53958.6
53965.2
53965.0
53968.3
53970.8
54077.6
53984.3
53958.1
53996.4
53976.7
53968.7
53974.8
53992.1
53968.3
$3964.1
53961.6
53961.1
53946.0
53854.0
53930.7
53959.6
53967.2
53970.9
53956.9
53951.6
53938.1
53681.3
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BORING LOG PROJECT Boring No, . SBV~i6
Environmental Strategies| . NCR Corporation . . ‘
Corporation Bheet 1 of 2

. 8521 Leesburg Pike Millsboro, DE
“\Vienna, Virginia 22182 Date Drilled __May 3, 1990

Drilling Co. . Delmarva Drilling Company . | Boring Location __10. fecx SE of Wp-9
Driller Jeff DeCarlo Ground Elevation

BSC Geologist _Daniel Sandhaus . | T0C Elevation

Roring Laaing/Screen.
Method _lpllow sxem auger . | Type NZA Mechod _Splic apoon .
Hole Diameter .____8,25% _ | Diameter Length (ft,) 2o
Inside Diamever . _4,25% | Screen Lengeh oo | Hommer (1bs,) 140
Total Depth . 12 feet  { Screen Blot Size . { Pall (ins,) 30

Sample} P,1,D.]Percent | Sample Hell
I1.D. | (ppm) | Recovery | Depth | Blows/6''| Design Sample Deacription

|ss~01 0 50 0~-2' 5/5/3/3 0"~4* Dark brown topsoil, medium sand

I some fine sand, trace silt, 14
thick gray clay layer at 1l inches,

l ) 4%=12% Medium yellow-brown medium sand,
lictle fine sand, some silt and

clay, 1% clay layer at 11%,

I §5-02 2/71/0/1 Medium yellow-brown medium sand with gray
) clay blebs,

/

i N ‘l

l 88-03 4/14/17/14 Q=3¢ As above, medium yellow~brown
medium sand with gray clay blebs,

KALHN Gray clay.

H¥-6" As in 0%~3" interval above,

64~16% Gray fine sand and silt, some
clay, medium stiff, dry,

16"~18% Medium yellow-brown medium sand
gray clay blebs (as above),

6/9/10/1¢ As above, medium yellow-brown
medium aand with gray clay blebs,
White to light gray medium sand,
little fine sand,

5/3/6/6 Q-3 Light gray medium sand.

JUmfyt Light gray clay.

4%-32¢%  Light gray medium sand and clay,

12%-14% Light gray clay, Perched water
just above clay, PIP » 0 ppm,

14%-20% Light gray medium sand, no clay.

10'~121 4/4/4/5 Light gray medium sand, some coarse sand,
trace gravel, Water at 11,5 feet,

End of boring at 12 AQRIQDB I 95




BORING LOG . PROJECT Boring No, .__BBY-15
Environmental Strategies| _______NCR Corporatjon .
Corporation Sheet __2 of 2

8521 Leeaburg Pike Millaboro, DE _
Vienna, Virginia 22182 Date Drilled _May 3, 1990

Drilling Co. _Delmarva Drilling Company . | Boring location _ 5 feet NW of Wp-12
Driller . leff DeCarlo | Ground Elevation
ESC Geologist __Daniel Sandhaya . ]| TOC Elevation-

Boring facing/Sereen Sampler
Mechod __Hellow step auger | Type M/A Mechod _Split spgon
Hole Diameter .____8.25% ___ | Diameter Length (ft,) — 2 ______
Inaide Dismecer __4,28" __ [ Screen Length Hammer (1bs,) 140
Total Depth 12 feet | Screen Slot Sdze | Fall (ins.) __ 30

f *
. Sample| P,1,D,|Percent | Sample Well
1.0, | (ppm) | Recovery| Depth | Blows/6''| Design Sample Description

|
|ss-oe 92 | 10'~121 4/3/3/3 White to pale gray medium sand, some
.. | coarse sand at bottom (saturated).
! Water at 11 feet,

End of boring at 12 feet,

AR308196
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BORING LOG PROJECT Boring No, __ _BBY~18 __
Environmental Strategies) . _____NCB Corporarion _
Corporation Sheet 1 of 2

8521 Leesburg Pike Millgboro, DE
’.\ Vienna, Virginia 22182 Date Drilled __May 3, 1990

Drilling Co. . Delmarva Prilling Company . | Boring Location S feeC NY of WE=12
Pridler . Jeft DeCarjo | Ground Elevation
ESC Geologist _ Daniel Sandhaus . | TOC Elevation

Bering Lazing/Screen. Sanpler
Method _Hollow stem auger | Type N/A Method _Split gpoon
Hole Diameter —____8.25% __ | Diameter Length (fv.) 2 0
Inside Diameter ___4.25% 1 Screen Length — . | Hammer (lbs,) _ 040
Total Depth 12 feet | Screen Slot Size . | Fall (ins,) 20

Sample( P.I.D.| Percent { Sample Well
1.D, | (ppm) | Recovery | Depth | Blows/6''| Design Sample Deacription

85-01 88 0'~2* { 3/3/8/11 0#-8%  Dark brown topsoil, fine to medium
sand, trace silt, Creosote mass at
4%, creosote atains from 0*~8%
{may be from adjacent RR track),

8%-21% Light brown medium and fine sand,
trace silt,

6/5/1/10 Yellowish-~gray medium sand, some fine
8and, '

6/5/1/10 Yellowish~gray medium sand, little finpe
sand, some medium yellow-brown strata.

6/8/11/117 White to pale yellowish~gray, very uniform
medium sand,

6/4/3/5 Pale yellowish-gray, black, and
pedium orange-brown coarse and
very coarae sand, some fine
gravel and medium sand.

3u=9%  yhite to pale gray medium sand,
gome fine sand and silt,

94~10"* Gray clay, trace fine sand,

104~18" Orange and white medium sand with
intersperaed clay, Clay stratum
at 17%,

AR308197




BORING 10G
Environmental Scrategies
Corporation

———lfR Corporation ___

PROJECT

8521 Leesburg Pike

Hillsboro, DE

Vienna, Virginia 22182

Sheet 1

Boring No. ... SBV=12

of 1

&

Date Drilled ,_May 3, 1990 (TT
ot

Drilting Co. _Dsimarva Drilling Company

Driller Jeff DeCario

BSC Geologist _Danicl Sandbauge e oo

ToC Elevation

Roring Location 23 feet N oL WP-20

Ground Elevation

Rering
Method _lollow atem puger
Hole Diameter . __8.28%
Inaide Dismeter __4.28%
Total Depth ______12 feet

Rasipg/Screen.
Type N/A
Diameter
Screen Length e

Screen Slot Slze

Samplar
Method _Sgplis epoon.
Length (ft.) 2
Hammer (1bs.) 140
Fall Cine,) 30

Sapple
LD,

P.I1.D,
(ppm)

Percent
Recovery

Sample
Depth

Blows/6" "

Well
Design

Sample DPeacription

§5-01

96

02"

4/6/8/8

6/5/5/1

6/6/1/8

10715/
16/19

3/2/1/0

04~3*  Dark brown topsoil, medium sand,
.mome silc,

3%~234 Medium yellow-brown medium sand,

0"~11* As above,
11%~18" Light gray clay and medium sand,
) dry;

/“
N

Medium yellow~brown medium sand.

Medium yellow~brown medium and coarse
sand, orange-~brown in hottom 3 inches.

Hedium yellow-brown medium and cearse
sand, some fine gravel,

Light gray medium sand, some coarse sand,
fine 1ight gray sand in hottom 2 inches,
Water at 11 feet,

End of boring at 12 feet,

AR308198
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BORING LOG PROJECT Boring No,
Environmental Strategies| . _NCR Corporation
Corporation Sheet ___1 of
8521 Leesburg Pike ———Millshore, DE . __
(=~ Vienna, Virginia 22182 Date Drilled _May 3, 1990
r

"~ Drilling Co. ._Delmarva Rrilling Company . | Boring Location _Between WP-20 aod WP=6
Driller Jsff DeCarlo Ground Elevation
ESC Geologist __Daniel Sandhaus | TOC Elevation

Roring faging/Screen. Sampler
Method _Hollow gatem quger.. | Type NZA Method _Splic spoon. .
Hole Diameter ____8.25* __ | Diameter . Length (fc.) 2
Inside Diamever __4,28% __ | Screen Length . | Hapmer (lbs,) 240
Total Depth 12 feet . | Screen Slot Sdze . [ Fall (ins.) .30 ________

Sample! P,1.D.{Percent | Sample Well
1.0, (ppm) |Recovery | Depth | Blows/6''| Design Sample Description

85-01 79 0'-~2' l474/4/5 0"=6" Dark brown topsoil, medium sand,
little fine mand,

6¥-~12"* Mottled medium yellow-brown and
gray medium sand and clay,

124~19" Gray clay.

5/6/5/6 Medium yellow-brown medium sand, trace
clay,

8/11/9/11 0"-5%  As above,

5%-14% Light gray medium sand and clay,
dry. PID = 10 ppm just above dry
clayey layer,

9/14/16/1 0%=6"  Medium orange-brown medium sand,
little fine sand.

6%~18" Orange medium and coarse sand,

18#=-21% Tan (some orangish) medium sand,

8/10/10/7 White to light gray medium and coarae
aand,

10'~12'13/2/2/3 Light gray (with some orange streaks)
coarse sand, some medium sand,
Hater at 11 feet,

End of boring at 12 feet,

AR308199
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BORTNG 100 FROJECT Boring No. —__§BY=18
Environmental Strategies| ... NCR Corporatien .
Corporation Sheet 1 of 1
6521 Leeaburg Pike Millsbore, DE
Vienna, Virginia 22182 Date Drilled

Drilling Co, _Delmarva Drilling Company . | Boring Location _..zn_un.ﬁut_uzm___

Driller Jest DeCarlo Ground Elevation
ESC Geologist __Daniel Sandhaus . . | T0C Elevation

Roring Laxing/Screcn. Sampler
Method _Hollov atem auger . | Type NZA. Method _Splic spoon
Hole Diameter ___8.25¢ __ 1 Diameter Length (ft.) 2
Inside Diamever __4.25" ___ | Screen Length Hammer (1bs,) 240
Total Depth . 12 feet | Soreen Slot Size | Fall (ins,) 30

Sample!| P,1,D,]Percent | Sample Hell
1.D. | (ppm) |Recovery | Depth | Blows/6''| Design Sample Description

l

+ ¢ 58=01 83 D'=2! 2/3/3/3 Fale orange medium sand, medium orange
I : color at bottom 3 inches with fine sand,

3/4/15/2 Medium orange-brown fine sand and silt,
trace clay, Bottom 3 inches are gray~
orange siiv and clay,

f!"‘ .
N

2/6/71/1 Gray and grayish-orange silt and clay,
some fine sand,

6/7/12/1 0"~16" As above
164~21% Gray and grayish orange fine sand
with some silt,

3/5/8/9 0"~6%  Gray clay, trace silt and fine
sand,

€%~17% Gray and orangish-gray medium and
fine sand,

- J174-20%  Light gray medium and coarse sand,

trace fine gravel,

10'~12' | 5/4/6/1) 0%-~9%  Gray coarse sand,

9%=~10% Gray sandy clay,

10%=12% Orange medium to fine sand, some
clay,

124-20% Gray (with some orange) fine and
medium sand, some silt, trace
clay. o~
Water at 11,5 feet, \,.

End oF boring at 12 feet,

AR308200




BORING 1.0G PROJECT Boring No. _§RBV-20 ____

Environmental Strategies| —_ NCR Corporation .
Corporacion Sheet ___1 of 2

| 8521 Leesburg Pike Millaboro, DE
) Vienna, Virginia 22182 Date Drilled _May 4, 1990

Drilling Co, __Delmarva Drilling Cogpany _ | Boring Location ..Magnetic survey grid 80,80
briller Jeff DeCarle Ground Elevation
ESC Geologist __Daniel Sandhavg | TOC Elevation

Boring Lasing/Scredn. | Sampler,
Method _Hollow atem auger . | Type R/A Method _Splic apeon
Hole Diameter ___8.28% __ [ Diameter Length (ft.) 2 .
Inside Diameter __4.2%% __ | Screen Length — | Hammer (1bs,) _ 240
Total Depth . 14 fest | Screen Slot Size . | Fall (ins,) .30

Bawmple| P.I,D,|Percent | Sample Well
I,D, | (ppm) {Recovery| Depth | Blows/6''f Deaign Sample Deacription

55-01 0'-2' J7/8/11/17 No recovery, Auger cuttings are stained
£i11 compoaed of dark gray~brown.medium
and fine sand and silt, with a slight oily
odor,

(Reading taken from inside augers.)

15/17/11/9 As ahove,
2/1/3/6

3/3/7/14 Dark gray-brown odorous £ill as above to a
depth of 6 feet, Appears to be native
soil below 6',

7/9/12/12 ‘ 0"~6*  Mottled gray and medium orange-~
brown clay, moderately plastic,

6%~12" Fine sand and silt, trace clay,

124~22¢ Fine and medium sand, trace silt,

8'~10'| 6/9/1/14 Light grayish-brown medium sand, little
fine sand, coarser in bottom 3 inches.




BORING L0G FROJECT Boring No. .. SRV=20 _ _
acagion

Environmenta} Stractegies| . NCR Corp:
Corporation Sheet .2 of 2

8521 Leesburg Pike ——Millaboro, DE._
Vienna, Virginia 22182 ' Date Drilled

e

Drilling Co, ._Delmarva Drilling Gompany . . | Boring Location _ Magnenic survey grid 80,80
Driller Jeff DeCarlo Ground Elevation

E5C Geologiat __Daniel Sapshawa . | TOC Elevarion

Boring Laaing/Screen
-Method _Hollow stem auger . | Type /A, ‘| Method _Sglis spoon
Hole Diameter ___8.25% __ [ Diameter Length (fe.) 2
Inside Diameter __4.25% [ Screen Length oo | Hammer (lbs,) 140
Tora} Depth 14 feer | Screen Slot Size | Fall (dne,) .20 .

Sample| P.I,D,] Percent | Sample Hell
1.D, | (ppm) |Recovery | Depth | Blows/6''| Design Sample Description

§6-07 67 | l0'-121 7710/ 0*=10* As above, :
13/34 10"~16% Pale orange~brown coarae sand,
some medium and fine sand,

12'=14 As above,

End of borirg at 14 feet,

AR308202
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BORING LG FROJECT Boring No, __ §RV=21
Environmental Strategies| . NCR Corporagion _
Corporation Sheet 1 of 2
8521 Leesburg Pike Millaboro, DE
"=\ Vienna, Virginia 22182 Pate Drilled _May 4, 1990

Drilling Co, _Delmarva Prilling Coupany | Boring Location _Magnetic survey grid 40,60

Driller Jeff DeCarlo Ground Elevation
ESC Geologist . Daniel Sandhaua . | TOC Elevation

Boring fasing/Screen., Saopler
Method . Hollow stem auger . | Type N/A Hethod ._Splic spoon
Hole Diameter ___8.2%% _ _ | Diameter Length (ft.) 2
Inside Diameter __4,25% | Screen Length — | Hammer (1bs,) _14Q
Total Depth 12 feet | Screen Slot Size . | Fall (ins,) .30

Sample| P.I.D,|Percent | Sample Hell
1.D, | (ppm) |Recovery | Depth | Blowa/6''| Design Sample Description

silc,
2%=14%  Medium brown (with some orange)
medium aand, little fine mand,
144~18" Dark brown to black (with
white mottling) fine sand.
184-23% Gray-brown medium sand, trace
tiqe sand, Fill to 2 feet,

ISS-OI 96 0'-2' |3/7/13/11 Qk-2¢ Dark brown topsoil, fine mand and

5/4/2/2 Medium brown medium sand, then medium
brown (with orange) silt and clay, trace
fine sand, Texture looks like native
s0il,

4/9/11/22 04-g Medium brown silt and clay, trace
tine sand,

6"~18"  Gray-brown clay, trace fine sand,
atiff, dry, mottled white and
orange,

18%-20% Medium orange-~brown medium sand,
sope'fine sand.

13/16/11/7 Medium orange~brown medium sand,
some fine smand,

Light brown medium and fine sand,
Orange medium and fine sand, some
clay,

Gray clay, ttrace fine mand,

5/8/12/14 Gray clay,
Medium orange~brown medium sand,
Light gray medium sand,

AR308203




BORING LOG PROJECT Boring No. ....8BV=21
Environmental Stravegies| _______NCR Corgoration

Corporation Sheet 2 of

6521 Leesburg Pike wmemtiillsboro, DE o
vienna, Virginia 22182 Date Drilled _May 6, 1990 \~

Drilling €. . Delmarya Drilling Company . | Boring Location __Magnetic survey grid 40,60

Driller Jleff DeCarlg Ground Elevation
ESC Geologist . Daniel Sendhaua | T0C Elevation .

Boring Lasing/Scresn. fampler
Method _Hollow stem puger .. | Type /A Method __Split spoon .
Hole Diameter . _8.258% _ | Dismeter Length (ft.) 2
Inside Diameter ___4,25*% | Screen Length o | Hammer (1ba.) Q40
Total Depth 12 fost | Screen Slot Bize | Fedl (dns,) 20 _

2

Sample| P.I.D,{Percent { Sample Hell
1.D. | (ppm) [Recovery [ Depth | Blows/6''[ Peaign Sample Description

Iss—06 50 10'~121 7/10/ Light gray medium and coarse sand.
' 12/11 Water at 12 feet,

End of boring at 12 feet,

AR30820k
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Revlew of laboratory quality assurance/quality
control data for samples from the sofl borings

Eight laboratory blanks were analyzed in support of the 16 soil samples from the soil
borings. Methylenc chloride was detected above the detection lmit in four of the eight
laboratory blanks, Methylene chloride in the blanks ranged from 4.0 to 9.6 ug/kg, compared
toa detection limit of 2.9 ug/kg. The laboralofy, Compuchem Laboratories of North Carolina,
also submitted quality assurance notices outlining the laboratory's policy concerning common
laboratory artifacts in samples.

Methylene chloride was detected in eleven of the sixteen samples ranging from 3.3 to
330 ug/kp. Only twosamples reporied desection of methylene chloride above 14 ug/kg, sample
SBV20(2-4') a1 330 ug/kg and sample SBV21(0-2") at 290 ug/kg. The two samples reporting high
levels of methylene chloride required dilution (125:1) because of high levels of
irichloroethylene, The high concentrations of methylene chioride in the two samples are
probably exaggerated by the dilution necessary to quantitate srichioroethylenc, The levels of
methylene chloride in the other samples (3.3-14 ug/kg) are comparable to levels found in the
associated laboratory blanks (4.0-9.6 wg/kg). Table 1 summarizes laboratory blanks and
associated samples and the levels of methylene chloride reported.

Methylene chloride was also detected in the trip blank associated with the samples, at
1.4 ug/l, The trip blank was provided by the Jaboratory and provides a check of Jaboratory
contamination of volatile vials and laboratory water.

~ Theinformation submn.led by the laboratory indicates a systematic contamination with

methylene chioride, Methylene chloride fs a common faboratory contaminant that is used as
a solvent for liquid-tiquid extractions. The levels in the samples are generally comparable 10

the Jevels found {n associated laboratory blanks, substant{ating iaboratory system

contamination,

AR308205
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Table 1, Laboratory blanks and assoclate samples

Laboratory Blank ~ Assocfated Sampies

R03042

R77016

R77008

R03059

R77027

R94057

R77045

R94048

SBV20(2-4'),

5BV 15(10-12), SBV15(6-8)
SBV19(10-12)

SBV18(4-6), SBV 18(10-12)

$BV21(0-2), SBV 19(8-10)

SBV16(6-8), SBY 17(4-6)

SBV 16(8-10), SBY21(14-16),

SBV 15(6-8), SBV 16(6-8),

SBV17(4-6)

SBV17(6-8), SBV21(10-12)

SBV18(10-12), SBV19(10-12)

a/  BDL = Below Detection Limit (2.9 ug/kg)

MsCi2 Conc,

9.6 ug/kg
8.1ug/kg

4.0 ug/kg

41ug/kg

AR306206
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QUALITY ASSURANCE NOTICE #2
Sample # 337047
Ip:  SBY151012
Blanﬁ 1.0. R77016
fors arEI1ACE 1 SHTGTEs aneiyzed nderthe Concract Lasoratory Progran (oLF)

Caucus Organfcs Protocols, we have reported the following compound with the
'8* footnote:

blank
cammon laboratory artifact  concentration units

Methylene Chioride 9.6 ua/kg

The *B" indicates that this analyte was also detected 1n the associated
Instrument Blank. This footnote s only used for the common laboratory
solv$nt. methylene chloride, No adjustments are made to the analytical
results.

The EPA-CLP protocols permit up to 25 ug/1 of methylene chloride in volatile
blanks analyzed by GC/MS. OQur policy 45 much more stringent for non-CLP
requirements. The maximum allowable level for methylene chloride 1n Methed
601 Instrument Blanks 18 5 ug/1. Exceptions to these policies are made only
when sample Holding Times are in jeopardy of being exceeded, or when three
successive Instrument Blanks have been analyzed, altl with methylene chloride
concentrations less than 10 ug/1. (These blanks demonstrate that the level of
contamination remained relatively constant during the shift in which the above
sample was analyzed-~-the blank with the highest leve) of methylene chloride 1s
reported above {n such cases).

Data Interpretation: General EPA Guidelines

In evaluating data usabi14ty, the EPA uses certain general guidelines for
assessing the presence of common laboratory artifacts 1n samples. If the con-
centration of an artifact 1n a sample 1s greater than ten times that in the
blank, the blank contribution is considered negligible. If blank and sample
concentrations are comparable (sample level not greater than twice the blank
level), the presence of that compound in the sample s considered suspect.

Robert J. Whitehead
Manager, Quality Assurance

e -'numy,w.-‘r,..vm?".v)rr'.w.,'.:




QUALITY ASSURANCE NOTICE #3
Sample # 337084, 337086
10: $8v104-6', SBY181012
Blank 1.D. R77008
Following the conventions established by the EPA for qualifying common labora-
tory artifacts in samples analyzed under the Contract Laboratory Program (CLP)

Caucus Organics Protocols, we have reported the following compound with the
"g* footnote:

blank
common laboratory artifact  concentration units

Methylene Chioride 8.1 ug/kg

The "8* {ndicates that this analyte.was also detected 1n the assocfated
Instrument Blank. This footnote 1s only used for the common laboratory
solv?gt. methylene chloride, No adjustments are made to the analytical
results.

The EPA-CLP protocols permit up to 25 ug/1 of methylene chloride in volatile
blanks analyzed by GC/MS. Our policy 15 much more stringent for non~CLP
requirements. The maximum allowable level for methylene chioride 1n Method
601 Instrument Blanks 1s 5 ug/1. Exceptions to these policies are made only
when sample Holding Times are in Jeopardy of being exceeded, or when three
successive Instrument Blanks have been analyzed, all with methylene chloride
concentrations Yess than 10 ug/1. (These blanks demonstrate that the level of
contaminatfon remained relatively constant during the shift in which the above
sample was analyzed--the blank with the highest level of methylene chloride 1s
reported above 1n such cases),

Data Interpretation: General EPA Guidelines

In evaluating data usability, the EPA uses certain general guidelines for
assessing the presence of common laboratory artifacts in sampies. If the con-
centration of an artifact 1n a sample 15 greater than ten times that in the
blank, the blank contribution s considered negligible, If blank and sample
concentrations are comparable (sample level not greater than twice the blank
level), the presence of that compound 4n the sample is considered suspect.

Robert J, Whitehead
Manager, Quality Assurance
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QUALITY ASSURANCE NOTICE
Semple # 337064

10¢ SBy210-2'
Blank I.D.  R03059

Following the conventions established by the EPA for qualifying comon labora-
tory artifacts in samples analyzed under the Contract Laboratory Program (CLP)
Caucus Organics Protocols, we have reported the following compound with the
'g* footnote:

hlank
common laboratory artifact  concentration

units
Hethylene Chloride 4.0 ug/kg

- The "B" {ndicates that this analyte was also deteéted in the associated
Instrument Blank. This footnote is only used for the common laboratery
solvggt. methylene chioride. HNo adjustments are made to the analytica)
results.

The EPA-CLP protocols permit up to 25 ug/1 of methylene chloride in volatite
bianks analyzed by GC/MS. Our policy 1s much more stringent for non-CLP
requirements. The maximum allowable level for methylene chloride n Method
601 Instrument Blanks 1s 5 ug/l. Exceptions to these policies are made only
when sample Holding Times are in jeopardy of being exceeded, or when three
successive Instrument Blanks have been analyzed, a1l with methylene chloride
concentrations less than 10 ug/1. (These blanks demonstrate that the level of
contamination remained relatively constant during the shift in which the above
sample was analyzed-~the blank with the highest level of methylene chloride is
reported above in such cases).

Data Interpretation: General EPA Guidelines

In evaluating data usability, the EPA uses certain general guidelines for
assessing the presence of common laboratory artifacts 1n samples. If the con-
centration of an artifact 1n a sample 1s greater than ten times that in the
blank, the blank contribution 18 considered negligible, If blank and sample
concentrations are comparable (sample Jevel not greater than twice the blank
level), the presence of that compound in the sample s considered suspect,

Robert J. Whitehead
Manager, Quality Assurance
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QUALITY ASSURANCE NOTICE #6
Sample # 337053, 337662, 337068
1D: SBY176-8', A100212, SBY211012
Blank 1.D. R77045

Following the conventions established by the EPA for qualifying common labora-
tory artifacts 1n samples analyzed under the Contract Laboratory Program (CLP)
c;acgs grg:nics Protocols, we have reported the following compound with the

"g" footnote:

blank
common laboratory artifact  concentration units

Methylene Chloride 4.1 ug/kg

The "B* {ndicates that this analyte was also detected ;h the associated
Instrument Blank. This footnote 1s only used for the common laboratory
solv?gt. methylene chloride, 'No adjustments are made to the analytical
results,

The EPA-CLP protocols permit up to 25 ug/) of methylene chloride in volatile
blanks analyzed by GC/MS. Our policy 1s much more stringent for non-CLP
requirements., The maximum allowable level for methylené chloride in Method
601 Instrument Blanks 15 5 ug/1. Exceptions to these policies are made only
when sample Holding Times are in jeopardy of being exceeded, or when three
successive Instrument Blanks have been analyzed, all with methylene chloride
concentrations less than 10 ug/1. (These blanks demonstrate that the level of
contamination remained relatively constant during the shift 1n which the above
sample was analyzed-~the blank with the highest level of methylene chloride is
reported above in such cases).

Data Interpretation: Genera) EPA Guidelines

In evaluating data usability, the EPA uses certain general guidelines for
assessing the presence of common laboratory artifacts in samples. If the con-
centration of an artifact in a sample 1s greater than ten times that in the
blank, the blank contribution 1s considered negligible, If biank and sample
concentrations are comparable (sample level not greater than twice the blank
level), the presence of that compound 1n the sample 1s considered suspect.

Robert J. Whitehead
Manager, Quality Assurance
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L S e 1 [ St o YW e

T g R A I YT e A Wil T T S A TS i gy i S




LAY
AT I

Sk

Appendix D - Potential risks pmenleﬁ bsv 'rcé‘..;m chroinhim in 'u;ll !

0 com

.ﬂ»w‘ QT TRNT Y Tt




Botential Risks Presented by TCE and Chromlum ta Soils

Recent test excavationsat the NCR Millsboro site revealed trichlorasthylene (TCE)and
total chromium in subsurface soils at concentrations that exceed previously-detected soil
concentrations. TCE was detected at a maximum concentration of 63 mg/kg (at a depth of
three feet) and total chromium was detected at a maximum concentration of 205 mg/kg (at a
depth of two feet),

To determine the poiential health risks that would be associated with TCE and total
chromium in soils, ESC evaluated potential human exposure (o the chemicals using the future

residential soil exposure soll scenario presented in the risk assessment for the NCR Millsboro

site. The residential soil exposure scenario uses the assumptions that a future resident on the
site would be exposed to soils through yard work, play, and gardening. Exposure could occur
through inadverient ingestion of soil or through dermal absorption of soil contaminants, It is
further assumed that exposure would occur 200 days per year for. a duration of 70 years, The
exposure pathway equation and exposure variables used to estimate human intake of the
chemicals of concern are presented in the risk assessment for the site. '

Quantitative estimates of potential risks associated with residential exposure to TCE
and total chromjum in subsurface soils at the NCR Millsboro site are presented in Table 1,
Excess lifetime cancer risk (upper bound) associated with inadvertent ingestion of soils
containing 63 mg/kg of TCE is 7 x 107, less than EPA's target risk range of 10 to 10*, Dermal
exposure to sofls s estimated to present an upper bound cancer risk of 8 x 104, within EPA's
target risk range, Ingestion exposure to chromium is estimated to be less than the reference
dose for hexavalent chromlum (hazard Index = 0.3), indicating that there is a negligible
probability of systemic toxicity,

It is unlikely that the potential risks associated with residential exposure 10 TCE and

total chromium are underestimated, The exposure assumptions are very conservative, The

: ) maximum concentrations of TCE and total chromjum were assessed, but these concenirations

are not representative of the entiresite, In addition, the maximum concentrations of TCE and

total chromium were detected in subsurface sofls, rather than surface soils, Subsurface 50ils
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are loss likely to be thesubject of almost daily exposure, A future residential exposure scenario
was used, which is the most conservative scenarlo that Is plausible, This scenario assumed that
a residens wou)d dwell on the site for 70 years, even though the national upper-bound (90th
percentile) time at one residence is 30 years (EPA 1989, Risk Assessment Guidance for
'Supen'und Volume 1: Human Health Evaluation Manual),

The derma) exposure scenario indicated a potential for the largess intake of TCE, In
this scenario, a default assumption was used that indicates that 50 percent of the TCE in soll
will be absorbed through the skin. A desorption/absorption efficiency of 50 percent for
remaving TCE from soll and absorbing it through the skin borders on the physically
implausible. Assuming that 50 percent of a dilute solution of TCE would be absorbed through
the skin requires the accompanying assumption that 100 percent of the TCE would be desorbed
from the soff. Even though the adsorption coefficient of TCE is low (log K, = 2), f1 is
physically unlikely that all of the TCE would be desorbed From soi), then all of the TCE would
be adsorbed to the skin, and then 50 percent of TCE would be al;sorbed through the skin,

To assess the potential for systemic toxicity from exposure to total chromium, the
reference dose for hexavalent chromium was used, This reference dose is almost three orders
of magnitude sm‘aner than the reference dose for trivalent chromjum, which comprises a1 least
a portion of the total chromium present at the site. In addition, the reference dose for
hexavalent chromium {s based on an animal study that did not exhibit adverse effects at the
highest test dase,

The assessment of the carcinogenic classification and potency for TCE has been
withdrawn from the Integrated Risk Information System (IR1S) by the EPA pending further
review, TCE causes liver tumors in mice, but several strains of mice appear to develop a high
and varlable proportion of lver tumors with or without exposure 1o chemicals, As a sesult,
lhfre is disagreement in the scientific community about the relevance of mouse Jiver fjumors
as ir‘{dicalors of humén cancer risk, Due to uncertainty within EPA regarding the weight of

evidenceand the carcinogenic potential of TCE, the site-specific risk assessment of TCE should

be considered uncertain,

AR308212
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In summary, the risk assessment conducted for the maximum detected concentrations
of TCE and total chromium in subsurface soils indicates that exposure 1o chromium s unlikely

to pose significant risk to public health (hezard index = 0.3), Exposure to TCE was associated

with upper bound excess cancer risks of 7 x 10 for the ingestion route and 8 x 10 for the

dermal route of exposure. The potential risks were estimated utilizing a residential exposure
sconarjo and maximum concentrations of the compounds in subsurface soils. The risk

assessment is unlikely to underestimate the potential risks, and may have overestimated risk,
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STATE OF DELAWARE
DEPARTMENT OF NATURAL RESOURCES
AND ENVIRONMENTAL CONTROL
DIVISION OF AIR AND WASTE MANAGEMENT

715 GRANTHAM LANK
WASTE MANAGEMENT SECTION NEW CASTLE, DRLAWARK 19720-4801" TRLEPHONE: {302) 323 4840

January 3, 1991

David R. Kindig, P.E,

Director, Regulatory Remedial Program Division
Environmental Stxategies Corporation

8521 Leesbury Pike, Suite 650

Vienna, VA 22182

Subject: Review and Comments of the Revised NCR Supplemental Soils
Investigation Report,

Dear Mr. Kindig:

Enclosed are the comments from the review of the revised Supplemental Soil

) . Investigation Report for the NCR Millsboro, Delaware, NPL Site, Our Department
raquests an expeditious review of the comments and submission of a £inalized
version of the Soils Investigation Report by January 18, 1991,

Should you have any questions, please feel free to contact me at:
302) 323-4541, '

Sincerely,

G

Dilip R, Hansalia
Environmental Engineer
Remedial-Supexfund

DRH2038
DRH/ble

pc: Stephen Williams
LAGherta Ricclo (3HW2S)
Dr. Williams S, Brewer (NCR)
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&% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY o
/) Reglonill @@5@
At et 841 Chestnut Bulding

. Philadelphia, Pennsylvania 19107

Mr. Dilip Hansalia

State of Delaware

Dept. of Natural Resources
and Environmental Control

715 Grantham Lane

New Castle, Delaware 19720

=
71
(=]
2>
+223
=1

Subject: Review of the Revised NCR Supplemental Soil
Investigation.

Dear Dilip:

' Review of the Supplemental Soil Investigation at the NCR Millsboro
¥ site has been completed.

.

, In general, EPA does not fully agree with the conclusions that are
. made concerning the vertical extent of contamination, as was
b " previously stated during review of the first draft report. Since
w relatlvely high headspace readings were encountered with soils from
\] a six foot depth and were not sent to the laboratory for chemical C:)
analysis according to plans specified in the work plan, it is ”
inappropriate to base conclusions on the vertical extent of
contamination solely on the analytical results of samples sent to

f the lahoratory.

_ In addition, since the discrepancies between split sample results
have not been addressed in the revised report and the significance
of the presence of methylene chloride in several samples is still
-in dispute, it is suggested that a full EPA validation report be

submitted as an appendix to the report.

The revised report fails to satisfactorily explain why deviations

in the work plan wera made, However, overall the contaminants

detected during the study do not pose a threat to human health via

direct contact and previous results of groundwater analysis in this
. study area suggests that the contaminants are not impacting the
L groundwater.,  However, it is suggested that the groundwater in
e this area continue to be monitored. Wells 28 (down gradient) and
‘ 5 ( well closest to the contaminated soil area) are suggested for
future groundwater analysis, It is understood that:ESC plans to
present a revised groundwater monitoring plan, and that DNREC, EFA,
and ESC will be discussing.this it in detail,

_L‘ Specific comments from EPA and CDM-FPC (oversight) are attached for
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your review. If you have any questions please contact me at (215)
597-9238. As we have discussed by phone a conference call or
meeting will be necessary to discuss these conments as well as the
comments for the revised RI report.

Sincerely,

ﬂ et E woLy
Roberta Ricecio
RPM, DE/MD Section

enclosures

cci Bruce Pluta, CDM-FPC
Dawn Ioven, 3HW15
Philip Rotstein, 3HW15

AR3082117
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EPA's Specific comments:

p.4 Reference to the August 18, 1989 RI report will have to be
updated throughout the report,

p.5 The results of the split sampling done by CDM for SBV=-
6,7,and 8 should be presented in the report.

p.11, line 15

P.29, line 9

This statement is incorrect and should be
clarified., Several samples which screened

high for volatiles were not sent for analysis.
SBV-lg 10~12 feet SBV-18 6-8 feet were examples
of this,

further justification is necdssary regarding the
QA/QC data in Appendix C to indicate that the
levels of methylene chloride in samples SBV2102 and
SBV2002 are insignificant,

p.39, 3rd full paragraph: The evidence for the conclusion that

p.51, line 2:

methylene chloride levels in samples
A46206 and BL10212 is due to dilution
should should be further clarified with
qualified data.

This statement is either incorrect or must be
clarified since samples were not analyzed from the
six foot depth in the location were the 63ppm of TCE
was detacted.

AR308218
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CDM FEDERAL PRéGRAMS CORPORATION

Dacember 17, 1990

Ms. Roberta Riccio

U,S. Environmental Protection Agency
841 Chestnut Building, 6th floor
Philadelphia, PA 19107

PROJECT: EPA CONTRACT NO.: 68-H9~0004
" DOCUMENT NO.: TES7-C03031~EP=CEKW

SUBJECT: Work Assignment €03031
NCR Corporation
Review of the Supplemental
Soil Investigation Revised Draft Report

Dear Ms. Riccio:

The purpose of this letter is to present the findings of the CDM
FEDERAL PROGRAMS CORPORATION (FPC) review of the revised Supplemental
Soil Investigation Draft Report submitted by Environmental Strategies
Corporation (ESC) for the NCR Corporation site, Millsboro, Delaware
.and dated November 7, 1990, This report was recaived for review by
FPC on December 13, 1990,

In general, the subject report addressed many of the comments
provided by EPA as a result of the review of the August 23, 1990
draft report. Howevar, several issues still require clarification.

The ravised ESC draft report did not address the discrepancies noted
., botwasn ESC and FPC analytical results reported for the samples
obtained from Trenches A and B. As praviously noted, analysis of
split samples cbtained by FPC at the time of sample collection
indicated the prasence of 1,2-dichloroethene (sample number B90606),
toluene (sample number A46206), and xylene (sample number A46206) in
the onsite soils; none of the aforementioned compounds have been
raported as being present in ESC’s results. In addition, FEC's
results indicated the prosence of trichlorcethylens (TCE) in sample
nunber A46206 at a concentration of 11,000 ug/kg, whereas, ESC
reported a TCE concentration of 970 ug/kg. Again, these
discrepancies may be attributable to the dilution of ESC’s samples,
C:) hovever, the; should be noted in the xeport.

1R308219
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CDM FEDERAL PROGRAMS CQRPORATIC
y%
e

Ms. Ricelo
Page 2

FPC’s specific comments are itemized below.

Page 1. Last Sentence

The revisions made to the text do not address EPA’s comment: "The
selection of samples for laboratory analysis appears to have been
based on more than visual observation and screening with the PID or
OVA, or the Work Plan Spescifications. It should also be explained
why samples from & greater depth wera collected when they did not
meet the above criteria and shallower samples taken from the same
location (i.e., distance from trench origin or same bore hole) were
not sent for lab analysis even though they may have met the above
criteria for sample salection outlined in the Work Plan."

In addition, tha revisions that were made are confusing. Contrary to
what is stated, sample selection griteria can not be used to define
the limits of contamination and confirm the absence of contamination.

Page 2. 2nd Faraaraph ' =

.\-w'
The reason for not extending Trench B the entire 150 feet must still
~ be explained.

Page 20. Table 1

‘As noted during the previocus review, the criteria implemented for the
final selaction of split spoon samples for lakoratory analysis must
:e iuliy explained as it differs from.the approach outlined in the

ork Plan. ‘

Page 27, lst Full Paragraph

The text still must be corrected. Headspace analysis of the sample
from the four to six foot interval (SBV2046) is initially discussed.
The text continues with a discussion of the chemical analysis,
however, the Tesults for the six to eight foot interval are discussed
and not that for the four to six foot interval,

Page 24, 3xd Paraqraph

The text should still provide an explanation of why the sample with
the hNu reading of 300 ppm at the 6 foot depth was not analyzed.

Again, it should be clarified why the trench ended at 110 feet and if -
the staining ended at this distance. \~)

nR306220
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CDM FEDERAL PROGRAMS CORPORATIO

Ms, Riceio
Page 3

Page 49

While the lakoratory analytical data does support this statement, the
headspace analysis of samples not submitted for laboratory analysis
(300 ppm at 6 foot depth) indicates more extensive contamination.
This statement must be corrected.

Page 52, lst Full Paragraph

As noted above and as is noted by ESC on page 49, contamination is
not limited to four feet of depth. This conclusion must be
corrected,

It is again racommended that field screening and headspace analysis
data be compared with the laboratory analytical data to more
accurately dafine the vertical extent of contamination. It appears
«that the current interpretation of the vertical extent of
contamination was based solply upon the laboratery data.

Appendix ¢

It is recommended that the laboratory data be validated utilizing EPA
proceg:rea and the entire validation report be presented in the .
appendix.

If you have any comments regarding this submittal, please contact me
at (215) 293-0450 within two waeks of the date ‘of this letter.

Sincerely,
CDM FEDERAL PROGRAMS CORFORATION

AN

Bruce R. Pluta
Work Assignment Manager

cc: Elaine Splawak, EPA Regional Project Officer, CERCLA Region III
Jean Wright, EPA TES VII Project Officer
Constance V., Braun, FPC Program Manager
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ENVIRONVENTAL STRATEGMS CORPORATION
0421 LEESBURQ PIKE, SUITE 6%

VIENNA, VIRGINIA 22182
T03-621-3700

FAX-703-021-9TH4

January 18, 1991

Mr. Dilip Hansalla

CERCLA Management Branch
State of Delaware

y Division of Air and Waste Management

Co Department of Natural Resources and

oo Environmental Control -

715 Grantham Lane ;

New Castle, DE 19720 g

Re: NQR Millshero Supplemental Soils Investigatioen Repoxt
Dear Mr, Hansalia:

Based on our discussions, enclosed is a working document that
describes our proposed response to comments provided by U.S.
Environmental Protection Agency (EPA) on the Supplemental 5011s

', Investigation Report, November 7, 1990,

After your review of the enclosed materials please call us at your
earliest convenience to discuss finalizing the document.

Sincerely yours,

|

. : P .

o Lid £ 4 1

| David R. Kindig, P.E, :
|

Director, Regulatory Remedial Programs

DRK:csb:has
#5857

Enclosure

cc: Dr, William S, Brewer, NCR Corporation L
Ms. Rokert Riccio, EPFA '

mmmmommmuum%mnuwmmmmwm

AT BT L



NNE ESVBTPE DENFOTIGGY & SN

EPA's Specific Comnents:

Page 4

The reoferences pertaining to the RI have been updated té
January 1991,

Page 5

.The aplit sampling results provided by CDM have been added as an
Appendix,

Page 11, line 15

The statement has been edited to read "The two samples with the
highest observed headspace and field screening readings at each
location were submitted for laborxatory analysis.*®

Page 29, line 9

A full QA/QC review has been completed utilizing EFA guidelines
replaces Appendix C and is enclosed for your review.

Y Page 39, 3rd Paragraph

I
o The conclusions regarding that methylene chloride levels observed (Z) ‘
i, in diluted samples is discussed in the revised QA/QC review : !

o package.

See amended Appendix C.

Page 52, line 2
The correct depth is tug feet, not aix feet.

AR3068223
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FRC’'s apecific comments
Page 3, last sentence

The criteria used was a combination of both the field screening and
the headspace analysis, The samples that had highest readings from
both smcreenings were sent for laboratory analymsis.

The sentence "However, additional sample selection criteria, based
on contaminant distribution and representation were alsc used to
define the limits of contamination and to confirm the absence of
contamination in some locations" has been deleted.

Page 13, 2nd paragraph

Aditional discussion regarding raticnale behind discontinuing the
completion of the trench will be added to the report, Additional
sampling was conducted to address the area. ) B

Page 20, Table 1

The sample collected at SBV1S from the interval 2-4 feet was sent
for analysis because the EPA oversight contractor collected a
sample from this interval based solely on the field screening.
After the head space analyses were conducted this sample was not
one of the three highest samples (interval, 4-6 feet, interval 6-8
feet and interval 10-12 feet). Because, the oversight contractor
did not have another sample bottle t0 split one of the three
hig?est samples, the sample from the interval 2-4 feet was sent for
analysis,

A footnote is added to sample SBV-15 interval 2-4 feet which states
. "Sample did not meet screening criteria for laboratory analysis,

However, the sample was asent for laboratory analysis because a
apii; sample was collected by EPA’s oversight contractor for QA/QC
validation."

Also note response to comment on page 3

' Page 27, 1st full paragraph

The sentence has been corrected to read 'Headspace analynin of
samples from the two- to four-foot (SBV2024) and

(SBV2046) intervals showed VOC readings of 100 and 11n ppm.

Page 38, 3rd paragraph

A sample was collected at a depth of 2 feet in a visibly

contaminated area. A sample was not collected at a depth of 6 feet
because the soils were native sands and no staining was evident.
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Page 49

The sentence has been edited to "Thuse data indicate the pmajority
of the TCE,..,"

Appendix C
The appendix has been redone following EFA procedures.

AR308223
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APPENDIX C
DATA VALIDATION REVIEW
OF

WASTE CHARACTERIZATION AND SOIL BORING SAMPLES
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Sample Data as Roported by the Laboratory

Results

3,1 Summary of Results for Trench A Samples

3.2 Summary of Results for Trench B Samples

3.3 Summary of Results for Waste Characterization Samples
34 Summary of Results for Soil Boring Samples

3,5 Summary of Results for Quality Control Check Samples

Anajytical Problems

Sample Data Summarles ~ Revised Based on Valldation

Glossary of Data Qualifiers

6.1 Organic Qualifiers - Laboratory Assigned
62 Organic Qualifiers - Review Assigned

6.3 Inorganic Qualifiers - Laboratory Assigned
& Inurganie Qualilivrs - Review Assigned

List of Tables:

Table 2-1 - SMMI sampgl!ng resulis from the NCR-Milisbore facility
= May 1950

Table 2-2 - Soil sampling results from the NCR-Millsboro facility
- May 1990

Table 2-3 - Soil sampling results from the NCR-Millsboro facility
= May 1990

Table 24 - Soil sampling results from the NCR-Millsboro facility
- May 1950

Table 2-5 - Soil sampling results from the NCR-Millsbore facility
~ May 1990

Table 2+6 - Soil sampling results from the NCR-Millsboro facility
= June 1990 )

Table 5-1 - Soil sampling results from the NCR-Millsboro facility
- May 1990

Table 5-2 - Soil sampling resulis from the NCR-Millsboro facility
- May 1990

Table 5-3 - Soil sampling results from the NCR-Millsboro facility
~ May 1990

Table 5-4 - Sofl sampling results from the NCR-Millsboro facility
- May 1990

Table 3-5 - Soil sampling results from the NCR-Millsboro facility
- May 1990

Table 56 - Soil sampling sesults from the NCR-Millsboro facility
- June 1990
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1.0 Introductlon

The Supplemental Soils Investigation of the former NCR Corporation site at
Millsboro, Delaware, involved the analysis of Soil Boring (SBV), Trench (A and B) and
Waste Characterlzation (WC) samples collected fn May and June 1990.

The samples were analyzed for EPA Method 8010 volatile organic compounds and
chromium. Four field blanks and four trip blanks were also collected with these samples.
The field and trip blanks were analyzed for Method 8010 volatiles only.

All samples were collected by ESC personnel and were analyzed according to
Contract Laboratery Program (CLP) and method-specific protecols by CompuChem
Laboratories, Inc, of Raleigh, North Carolina,

Sectlon 2.0, Sample Data as Reported by the Laboratory, contains tables that list the
analytical data as they were reported by the laboratory, including the result qualifying

flags that the laboratory assigned on the basis of the CLP statements of work. The tables

include results for field and trip blanks, Section 3.0, Results, and Section 4.0, Analytical
Problems, discusses the review by ESC's scientific staff of the analytical results according
to the EPA February 1, 1988, "Laboratory Data Validation Functional Guidelines for
Evaluating Organies and Inorganic Analyses," taking into account the June 1988 *Region
III Modificaiions to Functional Guidelines® for these 1ypes of dara,

Section 5.0, Sample Data Summaries - Revised Based on Validation, summarizes the
analytical results as qualified on the basis of data validation review. Section 6.0 contains

a glossary of data qualifiers,

AR3068228
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20 Sample Data as Reported by the Laboratory

The following data tables, 2-1 through 2-6, present the raw data as reported by the

laboratory without QA/QC review.




PRRRRRPLERRRRRRRDARDRRRRRRRARDRRRRRRR

Egg 99999553595 99333295499593355495329

PRRRRRRRRRRRRRRARRRRRRADRRRRRRPIRRRER

Ei 3399333535233303833 9433353995233

DDDDDD::::???;DD:D::DDDDDDD?D:QP:D

a EEEFREEEPEERCRREEPEEEPRY-Elabb - 1Rt

=====::::::::::n:::::::aa::::::::::

g 8835N23853832307333833~83" 75383887

<
BRPRRR PRPRRERAN DPRPRROPDRARRDRPRPRRIRR

i 8835N8535333337°353835888"ag8a3an"A

BEPPRRRRPRRRRRRRDRRRRDRDRRARRARPERARR

i 8835%2835383339352835%38 3538831

CEEEEEEEELEEEERY EEEEE R EEE PR R
g GARNBRARNRARNNCORRARARNEARANNRAAAEBRAAN

My 1950

PRRRRRRRRRRRRRERRRRRRRRRRRRRRRRRRRR

Soll Samyliag Remin From the NCR-MElsboso Paciiity

SRRPRRRRRPRRRRRRARRRRR DRRADRPRRIRRRD

g E 8835733353833 35333"N33 ~rg38s3nn

PRRDRORRRRRRRRRDORRRANRRRRNRRRRRRRD

E i 883853333533333AR333%35%887588383A""
. :
i

é
f
E
E
:
Ei 8535%838539833902853435%88" 55383801
S
:
e
I




BN RERRRODRERRARRRRDRRRERRRRPRARRDR

25932355595999273295599393389555399

R AR R RRORR DR RRARRRDRRRRARRRR

95539393555998925235935593355555329

EEEEEEEEE R R EE R LT

8835N338533339AR3533335833~ng8883A"n

S20RPR RPRRPRRRN RRDDRRRRRRRRRRRRRER

883333n85333330% 3538833158838~y

Facility

EEREREEEEEEE R - )

8833728858338390953335%33 588388y

PR PRARRRRRRPPRARRERRRRRDRRDRRRPRARRED

883572335333880353385%38"agg88enn

PRERERERERREERRRARRDR R2DDRRRRRRRRD

3383733353233 A333 87333 533 sann"

RRPRPPRRPRRRRPRRIRRRRRRAPRRRRRRIRRRRD

g835823353333309353888883~g3g38ann

|
'
]
|

PRRRPAR PRRRPRPRARRRRRRARRRDRDRERDRRR

8883335858333 a53R35%83"ng3a88nm1

PRERPRPR RRPRRPRARRNRDEPDDPPRRRRRRRRR

9835723823333 0%35583835383"g3838amn

|

e, 1.!2@1.%;‘:;'\;;(;'::3-‘- ARGt s e w.,.::mn.w‘_.'""“ e o O S AR e
L LR N . s




ARRPRPRRRRRRRRPRARRRRDRORRDRRRRNARRERRR

a 255995535599992%3235535535385595398

PRPRRRORRRRRRRRRRRRRRRRRRRRRRRRRRRR

i 2599235399599233335939533355595399

RRRRRR RRPRRRRRRARRRRR PRDRRPDORRRRAR

g EEEREEEPEREEEREHEEREERE- At k2R e

PERRPRRRRRPPRPRRDRRED DRRRRDRRRRRERD

9535333883733 72355833A3% '-sssssn b

C10608 WC2E0 LABMERE FEBRIDNX

202003 DRRPPEPPRDDEPPRRNAREREDEDRED
8335%358535338AM 353435838 "ng3agen-n

Misy 1950

BI1X212 50506
Labomirey ¥ 23M0S 33 nwes 02 33908 337710 333080

PRRRRRDRRPRERRPORRDRRR PDRDRDPRDRRRRRAR

§ R R ERERAR AR REBRRRRERERRRRRREERRR
!
!

{
|
g

E

S2DDR2D PORODRDAMRPRRRRRRRRRRRRRRERD
vmva:ggagnvnggggnnngOngvgaanvvnvgms

]
il

AR308232

K A S '"7“""f”'““"IC?f‘:’;}M""“f“""""‘"' T




DRERER PORRRRRRRRLDIRRRRRRRDRDRDRRD

999995539999829"59291525435585955392

DERRPRORDPRRRRR PRPRRORDPRRRERRDRAR

95539353958932923335935535385555338

PRRPRRDDRRRRDRRRDDDODARRRRRRRRDNNES

883372333853333309233385883Ag3333"1

B[O TOO BN

PEERERERDRPORRR PORRPPRRDRRRRRRRREES
882853333533383%AR353335333 75383377

SBVI?6S SEVIMS LABPFURE
M3

PR RRRRRRRRREPPRRDORRRRDDRRRRRRPRRDR

8835N33853338333533358837<38338471

SRR =R b1 TR R -l k- R-1-R-1-1-F-F-3-1-R-1-1-1-

8828033838582337AR253388%33 2538331~

PR RRRRRPRRRORRRRERRRRARPRRRRRRRRRRRD

8833N2338582338A%352385%33~n5agsan~n

EEEEFEEFEEREEEE R - - -

EEEPREEEER EEEEREHPERE-PRE-Eiae -1 E- R e

PR PR RRRRRRRRRRRDRRRRRRARRRRRRRRRRRR

8335333353898 77353335733=5833837"1

RPRRRPRDDDRARRRPR PRRPLORDDRRRANRERERRR

EEEPREEEREEEEEEREHPERE- PRS- gl T iR

g
|
|
|
a
%

:
i
4
1
i
1
4
i

Bramolorm

Carbon erachioride
Cllarcbeurrar
Chiorocthens
2-Chiorontiryl viayl ether
Chilarofam
1,}-Dichicrosthans
1.2-Dicdlarocthens
1,)-Dickicyorsiylons
1.2.Didloropwopmse
Cs-13-Dichlasopropyleas
Methylene chioride ‘
1,122 Teancliororthans
Tewsclbovocksylenc
Trams-2.2-Dichioroctiryleme
111"
1,1.2-Tickiorocdhans
Tricllarocchylons

Vizyl chikside

S R i ‘.A...‘,i“m|..‘h.-;,;,i\\?,‘.ﬂm.f,ﬁ.--.-,..‘.._r.x. Rl TR v Y S RN R R L




Talle2S

VBRI C e

Soll Sampling Rl Frous the NCR-Milisbos Facility

Mixy 1950
ESCID BVII12 SBVISS 0 SBVISIDI2 SEV224® SBVSS SBV2I02° SBV211012 SBVI

1416 LABMINE

|
|
e
s
|
a
.
|

:
§
:
:
E
§
:
§
!
]

PRPRED PORRROERRRDRPRRRRRPRRRRDRRERDN

9379355359999397393559952559585393

RPRPDRAROIRERRRD PRRRRRDRRRRRRRRRRRD

295995535559993553359295953595585393

PRPPRRRRODRRRRD RRRRDOPRRRRRRDRRRRER

9838333853333309353335383 758333 1

PP RPRPRRRRPRRRPRRRRRRRRRDRRRRRRRRRED

833873833383833q73538357§3"ag3383a2

PPRERDPPRPPPPEPNRRR P DRPPDDDEEDEES
GRANCARARNRNNOORRARRINRIAAANANABRNAN

PR R PR RPRRDRRERRRRRRRRRRRRDDRRRRRRD

838583335383330=353385%83 53888~y

PPDPDODREPDPPRR REDRR PRPRPPEDDDRED
GRANCARRRARARBERARRRARBANANANABANANR

RRRRRRDRODRPRRRRRRRRRRRRRRRDORRRRAR

8835833553333/ 0353335%88" 558388381

RRRRRRRRRRRORDR PRRDRRRRRRRRRDDRRRR

d835733853333809353335%33 55383881

PR RRERPRRORRRRRDRRRRRRRRRRDRRDRAD

88385%3338833333AR353985%83 5098880 "q




SEV2SI1215D
une

BSCID SBV2X06 SBV206 SEV2006 SBVS1218 SAV251218

:
i
i
4
i
i
i

DRRDRRRRRRRRRRD RRDRRRRRRRRRRERRARRRR

935393939959939"3335595533355555299

DR RRRRRRRRRRRRRRRRRRDRRRDRRRRPRERRR

955993535959939"32958955933555585923

BDDPPREDERPRRRIAREDPRRRRRRRRDDRRDRD
8885%33853333302383335%38 358833 A

PR DRDANPRRRPRORDRDRRDRBPRRRADRRRRRD

8887%3385333337373%35 33 zggsen"n

EEEEREEEFREEEEEE EEEE R

8837333538332 0~353%35 88 "ng8ggenn

RDREPEEDPEPRPPOREDDEDPRDDEDDEDDERERA
8335733328888 N333735783"7g8833A~N

SPRRRORERRRRRRER DRDPRRRRRRRRRRLRRAR

3885%333533383404238%38%383 7358838387 "

NP RRRRRNRIRRRR AR RRRRRRPRRRRRDRRRRRR

88357333533333393538353327a5383321




3.1 Summary of Results for Trench A Sampies

Ten soil samples were collecied from Trench A, Target volatile compounds reporied
in the A samples were chloroform, methylene chloride, and ulchloroethylcné. Reported
results for methylene chloride have been qualified "U" (reset to detection lmit) because
of contamination of assoclate laboratory blanks, One Trench A sample, A46206, was
analyzed as a medium level sample because the level of trichloroethylene in the sample was
above the calibration range of the instrument. Three Trench A samples (A40206, A70212,
and A120612) required reanalysis because of poor surrogate recaveries. The poor recoveries

persisted in both runs, Reported detection limits have been qualified "UJ" (estimated

detection limits) because at least one surrogate consistently reported recovgrles less than
10%, Chromium reported in the Trench A samples ranged from 1.8 -~ 171 mg/kg. The

fleld and trip blanks associated with the Trench A samples were free of contamination,

3.2 Summary of Results for Trench B Samples

The eight Trench B samples were analyzed for method 8010 volatiles and chromium,
Target velatile compounds reported in the B samples were chloroform, methylene chloride,
and trichlorcethylene, One Trench B sample, B110212, was analyzed as a medium level
sample because of trichloroethylene concentration, All reported results for methylene
chloride in the samples have been qualified *U* (reset to detection limits) because of
contamination of associate laburatory or field blanks. The level of methylene chloride in
sample B110212, 6000 ug/kg, was also qualified *U" after comparison of the level of
methylene chloride in the sample prior to multiplication by the dilution factor of 2500,
Only 2.4 ug/kg of methylene chloride was detected in the sample, compared 10 4.8 ug/kg
in the laboratory blank associated with the sample, The high level reported in the sample
can be autributed to contamination introduced through dilution water exaggerated by the

dilution factor, Three Trench B samples required reanalysis because of poor surrogate

“9.
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tecoveries, The poor recoveries persisted upon reanalysis, Reported detection limits have
been qualified "UJ" (estimated detection limits) because of poor surrogate recoveries, The
reparted result for trichloroethylene for sample B0212 has been qualified *J* (estimated
concentration) because of poor surrogate recoveries, Chromium concentration in the B
samples ranged from 23 -~ 54 mg/kg. The field and trip blanks associated with these

samples were free of contamination.

3:3 Summary of Resufts for Waste Characterization Samples

Two Waste Characierization samples were collected and analyzed for method 8010
volatiles and chromium, Target volatile com;;ounds reported in the WC samples were
chloroform, methylene chloride, and trichloroethylene, Sample WC28690 required reanalysis
because of poor surrogate recoveries. Reported results for chloroform and trichloroethylene
have been qualified "J" (estimated concentration) because of the consistently poor surrogate
ievoveries, Reported detection fimats for the sample have been qualified "UJ® (estimated
helecuun limits), Chloroform and methylene chloride were reported in both samples, while
trichloroethylene was reported in sample WC28690 only (5.6 ug/kg) Reported results for

methylene chloride in bath WC samples have been qualified "U" (reset to detection limits)

" because of contamination of laboratory blanks assaciated with the samples. The field and

‘"'...'ﬁ;:i.:.\;"'(l‘-'h.'u}}3.‘.;.; B et AP

trip blanks associated with the WC samples also reported methylene chloride. However,

the methylene chloride tesults'ror the blanks were qualified *B* (also found in the

Jaboratory blank), Chromium concentration in the two samples ranged from 22.9 - 439

m;/kg.

3.4 Summary of Results for Soll Boring Samples

Twenty-two samples were collected from soil borings and analyzed for method 8010
volatiles and chromfum, Target voiatile compounds reported in the SBV samples were
methylene chloride and irichloreethylene, Reported results for methylene chloride in the

samples have been qualified "L (reset 1o detection limi1s) because of associate laboratory

e AR308237
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blanks. Methylene chloride was also roported in the associate field and trip blanks.
Chloroform was reporied in an associate field blank, but was not detected in the samples.
Five soil boring samples required reanalysis because of poor surrogaie recoveries. For
these samples (SBV156-8, SBV 166-8, SBV174-6, SBV1810-12, and SBV1910-12) ane or both
of the surrogates consistently reported recoveries less than 10% in both runs. Although no
hits were reported for these samples, the reported detection limits have been qualified "R*
(unusable) because of the poor surrogate recoveries, Chromium concentration in the sofl

boring samples ranged from 2.2 - 205 mg/kg,

3.5  Summary of Results for Quallty Control Check Samples

Chloroform and methylene chloride were detected in some trip or field blanks
associated with the samples, Results for these target compounds have been qualified as
appropriate in the Tables, Samples SBV251218 and SBV251218D are field duplicates,

There was good agreement between results reported for the field duplicate samples,

AR308238
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4.0 Apalytical Probloms

Chloroform and methylene chloride were reported in some laboratory and
ﬁeld blanks and associated samples. Reported values in the affected samples
have been qualified as appropriate,

Some samples required reanalysis because of poor surrogate recoveries,
Generally, upon reanalysis the surrogate outliers persisted, The laboratory
attributed the poor surrogate recoverles to matrix interferences. Reporied

results for these samples have been qualified as appropriate,
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£0 Sample Data Sumparies - Ravited Based on Valldation

The following data tables, 5+1 through 5-6 have been corrected based on the above

QA/QC validation,
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6.0 Gloasary of Data Qualifiers

6.1 Organic Qualltiers = Laboratory Assigned

u

This flag indicates that the compound was analyzed for, but not detected, The
value reported is the quantitation limit. The sample quantitation ilmil‘ Is corrected
for dilution and percent aclids for soil samples.

This flag indicates an estimated value, This flag is used either when estimating a

concentration for a tentatively identified compound (TIC) or when the mass spectral

data indicate the presence of a compound that meets the identification criteria, but .

the result is less than the sample quantitation limit,

This flag is used when the analyte is found in the associated laboratory blank as
well as in the sample. It indicates possible blank contamination and warns the data
user to take appropriate action, Thls‘rlag is used for a TIC as well as for a

positively identified target compound,

6.2 Organic Qualifiers = Review Assigned

U

This flag indicates that the compound was analyzed for, but cannot confidently be
considered to have been detected at or below the reported quantitation limit,
This flag indicates that the deteciion limits reporied for the sample are estimated

because of consistently poor surrogate recoveries,

6.3 Inorganic Qualifiers ~ Laboratory Assigned

]

u

The tcpbma value is less than the Contract Required Detection Limit (CRDL), but
greater than the Instrument Detection Limit (IDL),

Analyte was not detected, The result of the analyte is less than the IDL,

6.4 Inornqle 'Qlullﬂm = Review Assigned

U

Analyte was not detected, The result of the analyte is less than the IDL,




STATE OF DELAWARE
DEPARTMENT OF NATURAL RESOURCES
AND ENVIRONMENTAL CONTROL
DIVISION OF AIR AND WASTE MANAGEMENT

718 GRANTHAM LANK
WASTE MANAGEMENT SKCTION NEW CASTLE, DELAWARK 197204801 " TRLAPMONE: (302} 323+ 4340

March 4,1991

Mr, David R, Rindig, P.E
Director, Regulatory Remedial Program Division
; Environmental Strategies Corporation C
i 8521 Leesburg Pike, Sulte 650 L

i Vienna, VA 22182

Subject : Review and comments on the proposed response submitted by ESC on
the draft Remedial Investigation and the Soil Investigation reports.

i Dear Mr. Kindig,

o Enclosed are the EPA's comments and recommendations to the proposed responses
' submitted by ESC to finalize the draft Remedial Investigation and the Soil
Investigation reports for the NCR Millsboro superfund site, °

7T

' il 'J It appears that most of the DNREC's comments have been addressed by ESC in
5’ R their January 14, 1991 letter,

If you have any questions, please feel free to contact me at (302) 323-4540,

Sincerely, ‘ .
%
Dilip R. Hansalia

Environmental Engineer
Rmedial - Superfund

DRH2056
DRH/drh

| pe : Stephen N, Willisms
) LARoberta Ricelo (3HW25)
o Dr. Williams S, Brewer (NCR)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Reglon il
841 Chestnut Buikding
Philadelphia, Pennsylvania 19107

4

Mr. Dilip Hansalia FEB 2 3 1001
State of Delaware
Division of Air and Waste Management

Dept. of Natural Resources and

Environmental Control
715 Grantham Lane
New Castle, Delaware 19720

Subject: Comments on the proposed responses for the Revised
Remedial Investigation Report for the NCR site.

Dear Dilip:

A raview of the proposed responses for the Remedial
Investigation (RI) report for the NCR site has been completed.

ESC has adequately addressed many of the comments made by
EFA both on the draft and revised RI report., ‘' However, several
issues are still outstanding.

The following comments presented are considered important
issues by EPA. Although EPA would like all of the following
comments addressed, asterisks (*) precede those issues which EPA
believes are key issues that should be addressed prior to.
finalization of the RI report.

If you have any questions concerning these  comments, please
contact me at 215-597-9238, Thank you.

Sincerely,

Rodeto Broeso

Roberta Ricecio
Remedial Project Manager
DE/MD Section

cc: Bruce Pluta, CDM-FPC
Dawn Ioven, 3HW15
Philip Rothstein, 3HW24
Peter Ludzia, JHW25
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*

L]

*

- on:
Page 1-5: EPA feels it is necessary to add page numbers.

Page 1-8,'Line 3: The text should be changed to read
"Pigure 1-3 shows the layout of the process areas at
the facility prior to 1975."

Page 1-11, Line 7: The text should further specify
that the methods employed for the disposal of the TCE
and cutting oil mixture are unknown. Whatever
additional information ESC has to provide on this
subject should be qualified as being speculative if
facts are unknown.

Page 1-11, Line 4: Given the discussion presented in
EPA's December 11, 1990 RI comments, consideration
should be given to modifying the RI to include the
sumps and vapor degreaser area as potential sources of
contamination.

Page 1-17, Line 2: Due to the poor copy quality, some
areas of the text on Figure 1-5 are illegible, thus the
waste drum storage area is not readily identifiable.

Page 1~17, Line 13: The present wording of the text is
misleading, A sentence should be added which indicates
that pertinent informatlon from the referenced source
is discussed in subsequent sections.

ection 2.0 =~ Physical charactaristics o e Btudy Area:

*

Page 2~11 (Previous Comment): EPA's comment remains
valid and must be addressed. The limited number of
deepwells in the highest contaminated area and limited
sampling data from these wells does not allow EPA to
disregard the potential for existence of contamination
at greater depth; although the data base to date does
not suggest this. The need for a deeper well in line
between the highest contaminated well and the recovery
well may be warranted, Since the recovery well does
not capture all contaminated groundwater within the
cone of influence a deeper well may be necessary in the
future to further evaluate the recovery system if it
remains in place.

1,
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* Page 2-20, Line 2: EPA's comment remains valid. This
section presents population and land use information;
thus, the discussions pertaining to groundwater
contamination potentially attributable to septic tanks
are not appropriate in this section.

a o 0 = t edia [} a8
% Page 3~10,12 (Previous Comment) EPA's comment remains
valid. Additional data is required in order to
characterize the plume ocutside of the former NCR
property boundary.

action 4=0 = gtud aa _Inve ation:

% Page 4-53, Line 3,4: EPA's comment remains valid, The
text must be clarified as neither the pH differences
nor different sample depths are identified in the
discussion, Perhaps separate discussions of the
shallow and deep sediment samples is necessary.

* Page 4-48: Since the Ambient Water Quality Criteria
(AWQC) for hexavalent chromium is 11 ug/L and the
detection limit for hexavalent chromium for the
December 1987 surface water sampling event was 20 ug/L,
the statement that the samples were below the AWQC
should be deleted. ™

* Page 4-66, 4.6.1, Table 4~18: As the noted analytical
result is one of the highest from the sampling round
and is associated with a "background" well, it warrants
further discussion, Despite the limitations of the
analytical method, the data must be of some value
otherwise the method should not have been used nor
should the data have been reported in the RI. This
issue can be clarified by including the new analytical
data from the background well and a discussion of the
past and latest results.

* Page 4~-103, Paragraph 1 and Page 4~107, Paragraph 3:
The EPA comments remain valid.: If questions/concerns
arise from the summaries that are presented, they
should be addressed. The summary should include a
discussion of the mortality in the control treatment.

actio 0 e apd Extent of Contaminatio

* Page 5-8, Line 21: Contrary to the response, the May,
1990 analytical results indicate chromium

‘
‘
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concentrations wp to 205 ug/kg in the suspected f£ill
area. The May 1990 data should be briefly summarized
and the Supplemental Soils Report should be referred to
for details, .

Page 5-10, Line 9: Table 4-2 (not 4~1) indicates that
the 17.0 ug/kg TCE was detected at a depth of 2-4 feet
below grade {(i.e., above the water table). This
section of the text must be rewritten.

Page 5-11, Second bullet: The explanation provided in
the response must be provided in the RI.

Page 5-12 (Previous Comment): EPA's comment remains
valid and the text of the RI must be revised to
adequately address it. It should be acknowledged in
the RI Report that there is potential for TCE to exist
in groundwater under the ‘building.

Page 5-15, Line 2: EPA's comment is still valid., Page
5-11, 12 states "For the purposes of defining the
extent of TCE in the soils and vadose zone, the results
from the soil gas survey, soil sampling, and '
groundwater sampling have shown that there are three
(emphasis added) primary areas to be considered...It is
concluded that these three sources of haleogenated
organics are the only ones of significance,"

Page 5-16: The legend must indicate what the dashed
line represents,

Page 5-17: It should be stated that the analytical
data collected to date indicates that TCE above 5 ug/L
has been found in the interval between the water table
surgace and a depth of approximately 50 feet below
grade.

Page 5-19: The reference should be Appendix D, and EFA
has commented that the modeling performed by ESC is not
adequate to address long term exposure. The potential
for emission controls on the air stripper, if used for
remedial action, must be acknowledged in the FS and
fully evaluated in the remedial design phase.

Page 5-19: The report states, “the toxicants of
concern at the site are not typically released to
ambient air by natural processes," However, as
mentioned in the original comments submitted for this
RI report, the primary fate of TCE in surface soil (or
surface water) is volatilization. Therefore, the
foregoing statement is inaccurate and misleading, ‘and
should-be clarified or deleted from the report.

3
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Table 5-1: This Table presents -the highest
concentrations reported for several metals in
monitoring well samples. However, as cited in the
original comments for this RI report, there is no
indication with regard to which results represent
_unfiltered samples and which are indicative of filtered
analyses. This information should be provided in the

final report. .

Page 5-20, Line 22: EPA's comment remains valid., A
statement to the effect that "conditions have generally
improved" is still not agcurate.

Tahle 5-2: The precise definition of "not detected" is
a very critical issue and the major point of the
original comment. :

If the Contract Required Detection Limit (CRDL) of
10 ug/l was the determining factor for whether vinyl
chloride was described in the report as a "non-detect”,
then a potentially profound exposure Reasonable Maximum
Exposure scenario, 9.9 ug/l of vinyl chloride in a
potable source (which, hypothetically, could have been
described as a '"non-detect" in the‘report) poses an
elevated carcinogenic risk of 5x10™, or 5 additional
cancers per 10,000 exposed individuals. Such a threat
to public health would be deemed "unacceptable", based
upon EPA guidance.

If, on the other hand, the Instrument Detection
Limit, which should be significantly lower than the
CRDL, was used as the benchmark for reporting "non-
detects", then it may be rational to assume that .
contamination of ground water by vinyl chloride is not
a problem at the site at this point in time.

In any case, the exact definition of "not
detected" should be clearly delineated in the report °
(including Table 5-2).

8ection 7,0 - Risk Assessment:

* Page 7-26 - Table 7~7: Telephone conversations with
representatives of the Carcinogen Assessment Branch of
EPA indicate that the carcinogenic status of
tetrachloroethylene (PCE) and trichloroethylene (TCE)
will remain unchanged from the previous classification.
That is, it has been recommended by EPA's expert review
has been recommended by EPA's expert committee that PCE
and TCE retain a carcinogenic weight of evidence of B2
(Probable Human Carcinogen) via the ingestion and
inhalation routes of exposure.

4
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* Ppage 7-38: According to page 7-38 of the report, the
maximum levels of contaminants in ground water were not
used in the upper bound risk calculations because "such
an approach would significantly overstate potential
exposures", However, in an effort to afford maximum
protection to the general public, as well as to
sensitive subpopulations, the EPA adheres to a
conservative approach for calculating risk. In this
regard, when assessing theoretical risks, it may not be
not inappropriate or unreasonable to assume that a
private wall could inadvertently be installed in the
meost contaminated area of a contaminant plume (in the
absence of long-term site remediation). Essentially,
performing risk calculations in the RI report for the
most highly contaminated ground water concedes that the
foregoing scenario is a possibility, albeit unlikely.
Although conducting risk calculations of this nature
will not have an impact on the outcome of the
investigation or subsequent remediation, for the sake:
of consistency, this approach should be considered for
inclusion in the final RI report.
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"CDM  FEDERAL PROGRAMS CORPORATION

January 24, 1991

Ms. Roberta Riccio o
U.S. Environmental Protection Agency
841 chestnut Building, 6th floor
Philadelphia, PA 19107

FROJECT: EPA CONTRACT NO.: 68~H9-0004
DOCUMENT NO.: TES7-C03031~EP=CCIB
SUBJECT: Work Assignment C03031

" NCR Corporation

Review of Proposed Response to the
Draft Remedial Investigation Report Comments

Dear Ms. Riccie:

The purpose of this letter is to present the findings of the CDM -
- TFEDERAL PRCCRAMS CORPORATION (FPC) review of the FRP’‘s proposed
. response to the comments pertaining to the NCR Corporation,
- Millsboro, Delaware draft Remedial Investigation Report (RI).
The response was submitted by Environmental Strategies Corporation
(FSC) in a letter to Mr. Dilip Hansalia, Delaware Department of
Napural Resources and Environmental Control, dated January 14, 1991,

_.In summary, based upon the submitted ESC response, the majority of
.. comments submitted by EPA pertaining to the draft RI appear to be
. adequately addressed, . Comments that have not been addressed or
resgonses which are deemed inadequate are identified in Attachment 1.

1t youjhéve any'queﬁiicns or comments concerning the findings of ﬁhis
review, please contact me at (215) 293-0450.
Sincerely, .. '

I
COM FEDERAL ;FROGRAMS CORPORATION

" Bruce R. .Pluta ’ '

¢ Work Assignment anaﬁar‘
. Attachment L L . S o |

-
. R

.

[
I
"r

" Jean Wright, EPA TES VII Project Officer

vy .“ ' - "oy,
‘ce:  Elaipe Spiewak, EPA Reglonal Project Officer, CERCLA Regiun III U
constancc-v, Braun, FPC 'Program Manager | o

- 992 Ol Exgle Schoo! Roxd, Sute 19 Wayne, PA 1087 (2192900480 () 905Ph Reiilg 8 £ O O
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Attachment 1
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Review Comments
Proposed Response to the
Draft Remedial Investigation Report Comments

Section 1.0 Introduction
Page 1-5: Page numbers should be added to all Figures‘and Tables,

Page 1-8, Line 3: The text should ba changed to read "Figure 1-3
showa the layout of the process areas at the facility prior to 1975,

Page 1=11, Line 7: The text should further specify that the methods
employed for the disposal of the TCE and cutting oil mixture are
unknown,

Page 1=11, Line 4: Given the discussion presented in EPA’s December
11, 1990 RI comments, consideration should be given to modifying the
RI to include the sumps and vapor degreaser area as potential sources
of contamination.

EPA’s comment was addressed in the RI, The response itself does not
address EPA’s comment.

page 1-12 (Frevious Comment): The response does not indicate that <:\
b

Page 1-17, Line 2: Due to the poor copy quality, socme areas of the
text on Figure 1~5 are illegible, thus the yagte drum storage area is
not readily identifiable. .

Page 1-17, Line 13: The present wording of the text is misleading.
A sentence should be addad which indicates that pertinent information
from the referenced source is discussed in subsequent sectigns.

Section 2,0 Ehysical Characterigtics of the Study Area

Page 2-11 (Previous Comment): EPA’s comment remains valid and must
be addressed. '

Page 2-20, Line 2: EPA’s comment remains valid. This section

presents population and land use information; thus, the discussions
pertaining to groundwater contamination potentially attributable to
septic tanks are not appropriate in thisg section. . :

I

Section 4.0 Study Area Investigation

Fage 4-32: /EPA’s comnent remains valid. It is clear that the two
svents are different and the data is not quantitatively correlated.
Caraeful preparation of .the requested figure would ensure that these
concerns ara clearly hoted. » '
AR308257




Page 4=53, Line 3,4: EPA’s comment remains valid. The text must be
clarified as neither the pH differences nor different sample depths
are identified in the diacussion.

Page 4-=54, 55 (Previous Comment): The response does not indicate
that the RI has been revised to address EPA‘s comment. The requested
discussion must be included in the RI.

Page 4-66, 4.6,1, Table 4-18; As the noted analytical result is one
of the highest from the sampling round and is associated with a
"background" well, it warrants further discussion. Despite the
limitations of the analytical method, the data must be of some value
otherwise the method should not have been used nor should the data
have been reported in the RI.

Page 4-103, Paragraph 1 and Page 4-107, Paragraph 3: The EPA
comments remain valid. If questions/concerns arise from the
summaries that are presented, they should be addressed.

Section 5.0 Nature and Extent of Contamination

Page 5-8, Line 21: Contrary to the response, the May, 1990
analytical results indicate chromium concentrations up to 118 ug/kg
in the suspected £ill area.

Page 5-9, Line 17: The response provided is inadequate. There is no
indication that the statement has been qualified and a discussion of
the results has been added.

Page 5-10, Line 9: Table 4=2 (not 4-1) indicates that the 17.0 ua/kg
TCE was detected at a depth of 2-4 feet below grade (i.e., above the
vater table). This section of the text must be rewritten, °

Page 5-11, Second bullst: The explanation provided in the response
nust be provided in the RI,

éaéa 5=12 (Previous Comment): EPA’s comment remains valid and the
text of the RI must be revised to adequately address it.

Page 5-15, Line 2: EPA’s comment is still valid, Page 5-11,12
gstates "For the purposes of defining the extent of TCE in the soils
and vadose zone, the results from the soil gas survey, soil sampling,
and groundwater sampling have shown that there are three (emphasis
added) primary areas to be considered...It is concluded that these
three sources of halogenated organics are the only ones of
significance,"”

’

ﬁ;) Fage 5-26: ' The legend must indicate what the dashed line represents.
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Page‘s-zo, Line 22: EPA’s comment remains valid. A statement to the
effect that "conditions have generally improved" is still not
accurate. .

Section 7.0 Risk Assessment

Page 7-15, Line 23 (Page 7-15) (Pravious Comment): EPA’s comment
remains valid. While the BCM data cannot be used for quantitative
purposes, given the relatively limited and focused soil boring
program implemented during the RI, this data must be noted and
considered (at least qualitatively).

AN
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Reglon Il
841 Chestnut Buikiing
Philadelphia, Pennsyivania 19107

FEB 2 2 1991

Mr. Dilip Hansalia

State of Delaware

Division of Air & Waste Management
Department of Environmental Resources
and Environmental Control

716 Grantham Lane

New Castle, Delaware 19720

Subject: Review of proposed responses to the NCR Supplemental
Soils Investigation Report.

Dear Dilip:

It appears that most of the comments presented by EPA and
COM have been addressed in ESC's responses. EPA, however, still
disagrees with the conclusion stated on page 52 of the revised
report. 1In addition, there has been no specific response made to
CDM's comment pertaining to this conclusion., Although laboratory
analytical results indicate that the TCE contamination was not
detected below 4,5 feet this same conclusion cannot be made from

' review of headspace analysis and field screening data, Head

space analysis and field screening data indicate a potential for
contaminants to exist below the 4.5 feet.

EPA supports CDM's recommendation that a comparison of
headspace analysis and field screening data to the analytical
data be performed to further define the vertical extent of
contamination.

EPA is in general agreement that the levels of TCE and
chronium detected in soil to date do not pose a direct contact
risk to the public health; however, continued monitoring of
groundwatexr should occur to ensure that levels of TCE and
chromium are not impacting the groundwater at the site, To date,
there have been no significant levels of TCE and chromium :
detected in wells installed in the area of the Supplemental Soils
investigation area,

AR3082%
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I am enclosing a copy of the CDM-FPC comments for your
review. Please contact me if you have any questions regarding
these comments,

Sincerely,
k%#dkﬁﬁ-ZLGAELD
Roberta Riccio,

Remedial Project Manager
DE/MD Section (3HW25)

Enclosure

cc: Bruce Pluta, CDM~FPC
Dawn Ioven (3HW1l)
Fhilip Rotstein (3HW24)

AR308261
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i) CDM FEDERAL PROGRAMS CORPORATION

Fabrugry 13, 1991

Ms. Roberta Ricecio

U.S. Environmental Protection Agency
841 Chestnut Building, 6th floor
Philadelphia, PA 19107

PROJECT: EPA CONTRACT NO.: 68-W9-0004
DOCUMENT NO.: TES7-C03031~EP-CC2C

SUBJECT: Work Assignment C03031
NCR Corporation
Review of Proposed Response
to the Supplemental Soils
Investigation Report Comments

Dear Ms. Riccio:

The purpose of this letter is to present the findings of the CDM
FEDERAL FROGRAMS CORPORATION (FPC) raview of the PRP's proposed
response to the comments pertaining to the NCR Corporation,

- Millsboro, Delaware Supplemental Scils Investigation Report (SSIR).
The response was subnitted by Environmental Strategies Corporation
{ESC) in a letter to Mr. Dilip Hansalia, Delawars Department of
Natural Resources and Environmental Control, dated January 18, 1991,

In summary, based upon the submitted ESC response, the majority of
comments submitted by FPC pertaining to the November 7, 1990 SSIR
appear to he adequately addressed, ' '

It chould h-'notcd that the only FPC comment not addressed was that
pertaining to page 52, lst full paragraph of the SSIR. No proposed
rgsgogse was provided by ESC relative to this comment. This comment
stotad: . : L

As noted above [comment pertaining to page 49,
headspace analysis of a sample from a depth of

6 feet indicated VOC concentrations of 300 ppm)
and.as is noted by ESC on page 49, contamination
is‘not limited to four feet of depth. This con-
clusion must be corrected.

1308262
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CDM FEDERAL PROCRAMS CORPORATIO!

Ms. Riccio ' @
Page 2

It is again recommended that field acreening and
headspace analysis data be compared with the
analytical data to more accurately define the
vertical extent of contanmination., It appears
that the current interpretation of the vertical
extent of contamination was based solely upon the
laboratory data.

If you have any questions or comments concerning the findings of this
review, please contact me at (215) 293-0450. '

Sincerely,

CDM FEDERAL PROGRAMS CORFORATION

LU

Bruce R, Pluta
Work Assignment Manager

ce: Elaine Spiewak, EFA Regiohal Project ot!icdr, CERCLA Region III
*  Jean Wright, EPA TES VII Project officer . '
Constance V. Braun, FPC Program:Manager
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